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I’ve learned to recognize overeating in restaurants all over America. 
It’s not hard, because people who have been conditioned to overeat 
behave distinctively. They attack their food with a special kind of 
gusto. I’ve seen them lift their forks, readying their next bite before 
they’ve swallowed the previous one, and I’ve watched as they reach 
across the table to spear a companion’s french fries or the last morsel 
of someone else’s dessert. Certain foods seem to exert a magical pull 
on them, and they rarely leave any on their plates. 

As I watch this kind of impulsive behavior, I suspect a battle 
may be taking place in their heads, the struggle between “I want” 
and “I shouldn’t,” between “I’m in charge” and “I can’t control this.” 
In this struggle lies one of the most consequential battles we face to 


protect our health. 


The End of Overeating was born as I watched The Oprah Winfrey 
Show. Dr. Phil, the program’s former resident psychologist, was 
talking about why people are obese and what they have to do to 
lose weight. 

When he asked for a volunteer from the audience, a large, well- 
dressed woman named Sarah came forward. Resting his hand on her 
shoulder, Dr. Phil asked Sarah to talk candidly about the self-defeating 
behavior that, he insisted, led to weight gain. He said he wanted to 
know what made her “do what you know you don’t want to do.” 

At first Sarah was all smiles as she told her story. “I eat all the 
time,” she said with a nervous giggle. “I eat when I’m hungry, I eat 
when I’m not hungry. I eat to celebrate, I eat when I’m sad. I eat at 
night. I eat when my husband comes home.” 

Dr. Phil pressed Sarah to describe how she felt about herself. 
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The sunny visage began to change as she confessed to feeling like a 
failure. Sarah called herself “fat” and “ugly” and said her actions 
often left her disappointed, frustrated, and angry. “I feel that I can’t 
accomplish what I set up my mind to do. I feel that I can’t do it, that 
I don’t have the willpower.” 

Choking back tears, she described how her focus sometimes 
turned obsessively to her eating behaviors. “My whole thought is 
about why I eat, what I eat, when I eat, with whom I eat,” she said. “I 
don’t like myself.” 

Turning to the audience, Dr. Phil asked, “How many of you 
here related to something you heard?” About two-thirds of its mem- 
bers raised their hands. 

Sarah’s struggle obviously struck a familiar chord in a lot of 


people. In fact, it struck one in me. 


One afternoon, I decided to conduct an experiment that pitted 
temptation against willpower. 

I walked into a bakery in San Francisco and asked for two semi- 
sweet chocolate-chip cookies. Back home, I pulled the cookies out 
of their bag and placed them on a paper plate, just beyond my arm’s 
reach. They were thick and gooey—chunks of chocolate filled the 
craters of the cookies and rose into peaks. 

I focused my attention on them, monitoring my own response. 
I sighed deeply and bit my lower lip. Almost indifferent to the flow- 
ers on the table and even to the framed photos of my children on the 
counter, I was fixated on those cookies until I forced myself to pull 
away. At some point, I noticed that I had moved my right hand a few 
inches closer to them, but I had no conscious recollection of my 
decision to act. I tried to concentrate on reading the newspaper, but 
I kept glancing back to the plate. 

Feeling vaguely uneasy, I headed to my upstairs office, which 
is about as far away from the kitchen as I can get. But even from 


that safe distance, I could not fully shake the image of the cookies. 
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Eventually, I left the house without having eaten them, and I felt 
triumphant. 

Hours later, I headed to Caffé Greco, a North Beach institution 
where the cappuccino is said to be the best in the city. A large glass 
jar filled with homemade cookies sat on the counter. 


I ordered an orange-chocolate cookie and ate it at once. 


I set out to understand what is driving these kinds of behaviors. I 
wanted to know why Sarah couldn’t stop eating, even though doing 
so made her miserably unhappy and jeopardized her health. I wanted 
to know why my determination could so easily collapse. 

I was intent on learning what could be done to help Sarah, me, 
and the millions of people just like us. 

I began to listen more closely to people struggling with weight 
problems, listening the way a doctor needs to listen. I watched as 
well, paying close attention to how they behaved around food. It 
soon became clear that Sarah was not alone. 

My conversation with a journalist, a forty-year-old man I’ll call 
Andrew, reminded me that the struggle respects neither gender, 
nor socioeconomic class, nor age. Andrew, who is about five feet 
nine inches tall and weighs about 245 pounds, has written fearlessly 
from many of the world’s battlegrounds. He has spent time with 
jihadists, suicide bombers, and war-hardened soldiers, and he hasn’t 
flinched. But when I placed M&M’s on the table before him, 
Andrew felt barely able to cope. 

“When I’m in a meeting or interviewing someone and there is 
food on the table, I’ll spend half my time thinking about that food,” 
he admitted. His internal dialogue seesaws between “Man, that 
looks good, I could eat that,” and “I’m not going to eat that because 
I don’t need it.” 

His conflict begins early in the day and never lets up. “I wake up 
in the morning knowing that food is my enemy and that I am my 


own enemy,” he observed. “It’s uncontrollable.” 
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At lunch Andrew is likely to be tempted by a basket of hot, fresh 
bread served with butter. On city streets Starbucks seems to sum- 
mon him, and at home his refrigerator beckons irresistibly. “It just 
goes on and on and on,” said Andrew. Like so many people who have 
difficulty controlling their eating, he sees food as an obstacle course 
he must navigate. 

Andrew finds pharmacies and convenience stores particularly 
challenging: If he manages to get past the candy aisle without suc- 
cumbing, he has to stare down more candy at the checkout. In a typical 
tug-of-war Andrew will pick up candy, put it down, then pick it up 
again, over and over and over. Sometimes he’ll win his battle to get out 
the door without buying the candy; sometimes he won’t. If he does 
make the purchase, he often feels so disgusted with himself that he’ll 
pour half the contents into the trash—and then polish off the rest. 

He described what he calls his “food soundtrack.” “When I fin- 
ished my bowl of Wheaties today, I immediately thought, ‘Let me 
bring a banana and an apple to work so I’m not tempted, so I don’t 
eat that corn muffin downstairs at the office.” 

But any success is momentary and is quickly replaced by further 
thoughts of food. “TI talk to myself,” he said. “Pll ask, ‘What am I 
going to eat for lunch?’ ‘What if I get hungry at three?’ ‘What are 
we having for dinner? I hope it’s good.” 

On a successful day, using maximum restraint, Andrew will 
consume about 1,500 calories, which is what he wants to eat in order 
to lose weight. But the next day he may consume 5,000. He rarely 
knows when he’s full and feels mystified by people who don’t share 
his single-mindedness. 

“IT can comprehend suicide terrorism more easily than I can 
comprehend somebody who just doesn’t think about food,” he said, 


without a trace of facetiousness. 


Pizza is Andrew’s favorite food, and when he smells a hot slice, he’s 


completely distracted. “All I’m thinking about is that pizza,” he 
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admitted. “Very little holds my attention the way a pizza holds my 
attention. I’m telling you, food talks. All food talks. 

“T bet when an addictive gambler walks into a casino, he will 
recognize with resignation that he’s going to gamble and lose money. 
I think that recognition makes him upset, but it also makes him 
exhilarated. Like that gambler, I think that time gets suspended 
when I walk into a pizza place. Time is suspended, you're not in time 
anymore, you're not in your own body anymore. 

“T pretend that there are no consequences to my actions. All that 
exists is me and that pizza, me and that pizza. That’s the feeling.” 

I hadn’t planned on tormenting Andrew when I put those 
M&Ms before him and asked how they made him feel. 

“They are incredibly distracting,” he allowed. 

“Would eating them make you feel better?” I asked. 

Andrew said the first taste would give him a “rush” that was incred- 
ibly satisfying. But as he kept popping the candy into his mouth, he 
knew he would begin to feel ill. “More than ten or fifteen M&M’s and 
it’s just too much. It’s like the sugar is digging a hole in my stomach.” 

Despite this, he’ll keep on eating them. 

I heard a degree of self-loathing in Andrew as he told his story. 
“The worst thing for me is to be caught in the act of buying M&M's,” 
he admitted. He’ll shove the candy into his pocket as soon as he 
leaves the cashier, hoping no one will see him. 

“I’m a fat guy,” he said, “and nobody wants to watch a guy who’s 
overweight eat bad food. They just find it repulsive.” 

“How do you feel about yourself after you eat them?” 

“T say to myself, “There’s another loss of control, another 240 
calories that I don’t need.’ But all of the rational thoughts in the 
world can’t compete with the color and expectation of an M&M.” 

Nothing else has that kind of power over Andrew, a man accus- 
tomed to running his own life. “An inanimate object, an inanimate 
food has power,” he said, a hint of disgust in his voice. 

Andrew recognized the promise of reward embedded in food. 
“It adds color to the day,” he said, acknowledging that he feels pulled 
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in by its “comfort, stimulation, sedation, happiness, the chance to 
put fun in the day.” 

America, he said, has become “a food fun house . . . a carnival of 
delicious, fatty, salty, sugary, and, more to the point, accessible and 
cheap delights. How could you expect to go to the carnival and not 
want to go on the rides? It’s bright and colorful and fun and excit- 
ing. There are all these pings and noises. Of course you want to go 
on a ride; of course you want to play the game; of course you want 
to spend your money on this stimulation.” 

“Do you feel better when you eat?” I asked. 

“The funny thing about eating endless amounts is that it’s illog- 
ical, because the feeling is momentary,” he said. “You can create one 
more moment of good feeling, but it never lasts.” 

That is a classic description of the body’s reward system. “The 
good feeling is ephemeral, but it’s what makes the behavior reinforc- 
ing,” I explained. “Because it doesn’t last, you want to do it again.” 

I asked Andrew whether he understood why he lost control. 

That was a total mystery to him. “No idea,” he answered. He 
was keen to know why food could hold such power over him. 

“You've been conditioned by food and by cues that remind you 
of that food,” I explained. “They focus your attention, promote 
anticipation, and build desire.” 

I wanted Andrew to realize that many people are wired for food 
the same way he is, and they’re just as likely to lose control. 

The food industry has been remarkably successful at designing 
foods to capture the attention of people like him. Food manufactur- 
ers, food designers, and restaurant owners may not fully understand 
the science behind the appeal of their foods, but they know that 
sugar, fat, and salt sell. As surely as if he were wearing a bull’s-eye on 


his chest, Andrew is one of the industry’s targets. 


There’s no shortage of people who lack control in the face of highly 
palatable food. And not all of them are overweight. I spoke with a 
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young law student I'll call Samantha. She’s twenty-five years old, 
five feet six inches tall, and 120 pounds, but her words could have 
come from Sarah or Andrew. 

“Tf food is put in front of me, I find it an eternal struggle not to 
eat,” said Samantha. “I hate going to work because they have bowls 
of candy everywhere. I'll leave my apartment and go to the library 
to study because we’re not allowed to have food there. 

“T keep thinking that it would be so easy just to make healthy 
choices, so why can’t I do it? But instead, I rationalize what I eat in 
the weirdest ways. I have friends who feel the exact same way, and 
we marvel at people who are not like this. I don’t understand how 
they do it.” 

Samantha stays thin because she doesn’t always give in to the 
pull of food, and she exercises vigorously. But her struggle is fever- 
ish, and she is just as frustrated as the overweight people with whom 
I spoke. 

“As soon as I’m not actively doing something, I’m thinking 
about what I’m going to eat. These are crazy thoughts to have. 
When I talk out loud about this, I feel ridiculous. It should not be 
all-consuming. I’m a smart girl with a lot going on in my life. The 
fact that I think about food for so many hours every day is madden- 
ing. I should be thinking about law school, not about how many 
Hershey’s Kisses I’ve eaten today.” 

Still another woman, a colleague [’ll call Claudia, told a similar 
tale. 

“What happens when you start to eat?” I asked. 

“Sometimes I can’t stop. It doesn’t happen at every meal, but if 
there’s appealing food in front of me, or I’ve been thinking about 
food a lot for some reason, I’ll keep eating, even to the point of 
being sick.” 

I encouraged Claudia to share her food memories. 

“There are days when I dream about food,” she said. “I think 
back to delicious meals I once had and long to feel the same sense of 


anticipation, happiness, and fulfillment they provoked.” 
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Recollections of pleasures past seemed to spill from her. A birth- 
day dinner at the Cheesecake Factory five years ago... a perfect 
late-night slice of New York pizza ...and something she called 
Charlie cookies, “a little bar of heaven on earth.” 

Other favorites on her list: smoothies ... corn on the cob... 
candy bars . . . potato chips. Some foods were obviously associated 
with her childhood or happy memories. There was, for example, 
the pasta sauce she could eat by the spoonful right from the jar, a 
favorite since age five. “I crave foods that my father used to make 
for me and dishes I once had in my college dining hall,” she said. 

Not everything she mentioned would make a nutritionist 
cringe—fresh fruit and a great salad got her excited, too. But the 
common thread was a preoccupied focus on the food she liked. “It’s 
what I think about, what I can’t wait to get home to,” she admitted. 
“Left to myself, I will usually eat and eat and eat.” 

“Do you know why you do this?” I asked. 

“No,” she admitted, “I don’t.” 

Millions of people are like Sarah, Andrew, Samantha, and 
Claudia. They don’t have any of the eating disorders we’ve learned 
to recognize and treat, but food is never far from their minds. And 
once they begin eating, they can’t seem to stop. Long after they’ve 
ceased to feel hungry, they’re still eating. No one has ever explained 
what’s happening to them and how they can control their eating. 


That’s my goal in this book. 
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Something Changed... 
America Gained Weight 


For thousands of years human body weight stayed remarkably stable. 
Throughout adulthood we basically consumed no more than the 
food we needed to burn. People who were overweight stood apart 
from the general population. Millions of calories passed through 
our bodies, yet with rare exceptions our weight neither rose nor fell 
by any significant amount. A perfect biological system seemed to be 
at work. 

Then, in the 1980s, something changed. 

Katherine Flegal was one of the first to recognize the trend, but 
like many good researchers faced with an unexpected finding, she 
thought her numbers must be wrong. A senior research scientist at 
the federal Centers for Disease Control and Prevention, Flegal had 
been studying data from an enormous federal government survey of 
the health and nutritional status of American households. Her fig- 
ures indicated that the number of people who were overweight had 
spiked dramatically. 

Researchers had never seen such extreme numbers. In earlier 
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decades, American adults typically gained a couple of pounds 
between the ages of twenty and forty and then lost a couple of 
pounds in their sixties and seventies. 

The shift that riveted Katherine Flegal’s attention came from 
government survey data collected from 1988 to 1991, which revealed 
that fully one-third of the population aged twenty to seventy-four 
weighed too much. In fewer than a dozen years, 8 percent more 
Americans—about 20 million people, roughly the population of 
New York State—had joined the ranks of the overweight. 

Her training and professional experience had taught Flegal to 
be cautious. In a complex and ambitious survey, errors can creep in 
at many points, and data often show anomalies that disappear with 
further scrutiny. She knew her information had to be accurate 
before she sounded an alarm. 

“We checked it to a fare-thee-well,” she said, describing her 
research team’s review of regional analyses, time trends, and quality- 
control techniques. Nothing seemed out of place. The evidence of an 
abrupt increase in the number of overweight Americans appeared to 
be valid. 

Still, she was nervous, especially since no one else seemed particu- 
larly aware that Americans as a group were becoming heavier. Hoping 
to find studies confirming these provocative data, her team scoured 
the published literature, but few journal articles were relevant. At pro- 
fessional meetings Flegal casually asked other researchers what they 
thought was happening with weight in America. Most thought it was 
the same as it had always been. 

Americans were gaining millions of extra pounds, yet at first 
these pounds remained invisible. The medical community, the sci- 
entific community, and the federal government were not quick to 
notice the trend. 

And so Flegal’s team wrote up its data and went to press. The 
study, published in the July 1994 issue of the Journal of the American 
Medical Association, reported that a comparison of current and earlier 
data on the weight of Americans had revealed “dramatic increases in 
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all race/sex groups.” When a respected academic journal calls some- 
thing dramatic, it’s the equivalent of a red alert. The results were 
consistent virtually across the board—among men and women, 
young and old, black and white. The rate of obesity in America had 
evidently exploded. 

I asked Katherine Flegal to tell me how average weight had 
changed over time. Her graphs showed that the population had got- 
ten bigger over the decades. In 1960, when weight was still relatively 
stable in America, women ages twenty to twenty-nine averaged 
about 128 pounds; by 2000, the average weight of women in that age 
group had reached 157. 

A similar trend was apparent in the forty-to-forty-nine-year-old 
group, where the average weight had jumped from 142 pounds in 
1960 to 169 in 2000. 

Also striking was the evidence that we were entering our adult 
years at a significantly higher weight, reflecting the gains that had 
taken place during childhood and adolescence. And from age 
twenty to age forty, many of us kept gaining. Rather than a few 
pounds, the average adult man was gaining more than a dozen 
pounds in those years. 

Flegal observed something else. While on average everyone was 
getting heavier, the heaviest people in the population were gaining 
disproportionately more weight than others. The spread between 
those at the upper end of the weight curve and those at the lower 
end was widening. Weight gain was primarily about overweight 
people becoming more overweight. 

What had happened in such a short time to add so many mil- 
lions of pounds to so many millions of people? Many years of 
research led me to an unexpected answer. 

Certainly food had become more readily available in the 1970s 
and 1980s: We have larger portion sizes, more chain restaurants, 
more neighborhood food outlets, and a culture that promotes more 
out-of-home eating. But having food available doesn’t mean we have 


to eat it. What’s been driving us to overeat? 
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It is not a want born of fear that food shortages lie ahead. Once 
this had been so. In the Bible, seven years of plenty were inevitably 
followed by seven years of famine, so we needed to build storehouses 
of fat in preparation. But in America, where even northern super- 
markets are filled with summer fruits much of the year, that logic 
doesn’t apply. 

Nor is it a want rooted in hunger or the love of exceptional food. 
That kind of logic is not what’s driving the out-of-control eating we 
see in Sarah, Andrew, Claudia, and so many others like them. 

We know, too, that overeating is not the sole province of those 
who are overweight. Even people who remain lean, like Samantha, 
feel embattled by their drive for food. For them, it takes the most 
determined restraint to resist what feels like an almost overpower- 
ing push to eat. 

Little help has been available. Family members, friends, and col- 
leagues have not had the knowledge to offer support. Many, including 
doctors and health care professionals, still think that weight gainers 
merely lack willpower, or perhaps self-esteem. Few medical personnel 
or nutritionists, few psychological experts or public health advocates, 
have recognized the distinctive pattern of overeating that has become 
widespread in the population. No one has seen loss of control as its 
most defining characteristic. 

Those who have succumbed to the pull of food are spending 
billions of dollars in search of a cure, determined to rid their bodies 
of the burden of weight. But they are squandering most of their 
money, finding only short-term weight loss and a vain hope that it 
will last. 

That is because we have not understood why eating certain 
foods only makes us want to eat more of them. No one has recog- 


nized what’s really happening. Let me try to explain. 


Overriding the Wisdom 
of the Body 


People get fat because they eat more than people who are lean. I 
know this seems obvious, but we’ve spent decades being confused 
about it. Even now some people question the link between food con- 
sumption and weight gain. But we finally have strong evidence that 
weight gain is primarily due to overeating. 

The confusion can be traced, at least in part, to the fact that when 
people are asked to keep a record of everything they eat, the differences 
between lean-weight and overweight individuals often appear minor. 
This observation led to all sorts of theories about the primary role that 
metabolism, diet composition, and genetics might play in weight gain. 
It was a long time before we realized that the explanation was much 
simpler: Most people do a poor job of reporting what they eat, and 
overweight people are particularly inaccurate reporters. So much of our 
eating takes place outside our awareness that it’s easy to underestimate 
how much food we actually put into our bodies. 

Sharon Pearcey and John de Castro, both behavioral neuro- 


scientists, compared food intake among a group that had gained 
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more than 5 percent of its current body weight in the previous six 
months with a group whose weight had not fluctuated signifi- 
cantly during the same period. Participants were armed with a 
diary and asked to keep comprehensive records of every morsel 
they ate and every sip of fluid they drank, as well as where, when, 
and with whom. They also noted how hungry, thirsty, depressed, 
or anxious they felt before and after each episode of eating. As an 
added check on accuracy, subjects were given a camera and 
instructed to photograph their food before and after they ate; a 
time-and-date stamp appeared on every picture. 

The research confirmed that people tend to substantially under- 
estimate their food intake, a finding that was apparent in both groups 
of study subjects. But it also showed an obvious and dramatic contrast 
between the two groups—the weight gainers ate an average of almost 
400 calories a day more than the comparison group. At that rate, they 
stood to put on more than two pounds every three weeks. 

In another study, scientists monitored the weight gain of a group 
of children for several years. As it turned out, the weight of their 
parents and the amount of energy the children burned were less 
important factors than their caloric intake. The children who ate 
more weighed more. 

While vigorous exercise can help control weight, a body of 
research shows that physical activity levels do not necessarily predict 
weight gain. More surprisingly, defects in metabolism are not an 
explanation either—in fact, most studies show that individuals who 
are obese (officially defined as having a body-mass index of 30 or 
above) or overweight (with a body-mass index of 25 or above) burn 
more energy than their lean counterparts. 

How much we eat predicts how much we weigh. Sometimes the 


most obvious explanation turns out to be the right one. 


For nearly a century scientists believed humans had biological 


mechanisms to balance the calories we consume (our energy intake) 
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with the calories we burn (our energy expenditure). This dynamic 
process was supposed to allow us to maintain a relatively stable 
amount of fat on our bodies and limit fluctuations in weight. 

We have presumed that the wisdom of the body is maintained 
through a feedback system known as homeostasis. Like temperature 
or blood pressure, which the body also tries to keep within relatively 
narrow ranges, energy is supposed to be regulated by a homeostatic 
process that keeps the body’s energy stores stable. By closely match- 
ing food intake and energy expenditure, this biological strategy has 
allowed us to consume hundreds of thousands of calories every year 
without losing or gaining much weight. 

It’s a highly sophisticated system that can be explained simply: 
Many parts of the body talk to one another. 

The brain is the command center of an elaborate communica- 
tions network essential to energy regulation. This network involves 
the brain, the central and peripheral nervous systems, the gastro- 
intestinal tract, the hormonal system, fat tissue, and more. The brain’s 
hypothalamus receives signals from all these sources, integrates that 
information, and decides what needs to be done to maintain the body 
at a steady weight. 

But this homeostatic system, while relevant, turns out to be less 
powerful than many scientists have assumed. If we could maintain 
energy balance effectively, we wouldn’t be gaining so much weight. 
Our bodies would compensate, either by burning more calories or 
by shutting down our appetites. Obviously, that is not happening. 

Over the past decade, scientists have tried to explain this failure 
by searching for defects in the homeostatic system. Their results 
have been disappointing. While some genetic and chemical defects 
have been identified, they seem to be rare and don’t adequately 
account for the most common forms of obesity. 

Robert De Niro’s efforts to gain weight for the movie Raging 
Bull—and then lose it—demonstrate the limits of the homeostatic 
system. Hollywood celebrities may not seem to have much in com- 


mon with the average American, but the extremes to which De Niro 
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had to go for his role gave us experimental information it would 
have been hard to get another way. 

First, he gained sixty pounds for the film by loading up on calo- 
ries, and then he dropped most of that weight. 

When I asked how he’d been able to do it, De Niro explained 
that it had been easy to lose the first thirty-five or forty pounds. “I 
stretched the rubber band and let it come back,” he said. 

But the last twenty pounds had been much harder. His body 
seemed inclined to settle at a weight that was higher than it had been 
before his gain. Returning to his prefilm weight, De Niro said, had 
required a vigilant mind-set. He likened the process he’d gone 
through to that of an alcoholic trying to stay sober. 

Without knowing the biological explanation, De Niro had 
sensed that the homeostatic system was not acting alone. 

Despite all the research focused on homeostasis, it is not the 
only influence on food intake. Researchers have shown that what we 
eat doesn’t depend solely on signals sent by the brain to maintain a 
stable weight. Another region of the brain, with different circuitry, 
is also involved, and often it’s in charge. This is known as the reward 
system. 

And in America, in the fight between energy balance and 


reward, the reward system is winning. 
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Like the homeostatic system, the body’s reward system is essential 
to survival, encouraging us to seek out pleasurable things like sex 
and food. Powerful biological forces are at play that make us want 
something enough to pursue it and then make us feel momentarily 
better once we obtain it. The anticipation of reward provides moti- 
vation to act. 

Motivational pathways in our brains have developed over the mil- 
lennia to keep us alive. Activated by stimuli in the environment, they 
generate an emotional response, which then drives our behavior. In 


other words, we receive information and we act on it. If the message 
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is “This is good,” we move closer to gain the benefit; if the message is 
“This is dangerous,” we're likely to withdraw. 

It is possible to activate the brain’s reward centers by artificially 
stimulating them with an electrode, which is sometimes done dur- 
ing animal experiments. One study showed that when the far-lateral 
hypothalamus region was stimulated, animals ate well beyond the 
point where they would otherwise have stopped. 

Another study demonstrated the power of the reward system 
even more dramatically. Food was placed at the far end of a room 
with an electrified floor that delivered an unpleasant shock. Animals 
had to walk across that floor to reach their food. The strength of 
that shock stopped an animal that hadn’t eaten for a while from 
walking across the floor to obtain food. Under normal circum- 
stances, hunger did not provide enough motive to act, given the 
consequences. Stimulate the reward centers, though, and the result 
was just the opposite: Even an animal that wasn’t hungry was willing 
to cross the electrical floor in order to secure a reward. 

Outside the laboratory, there are other stimulants, of course. 
And that raises provocative scientific questions. Can they also stir 
the reward centers of the brain? Is it possible that eating certain 


foods can stimulate us to keep eating—and eating and eating? 
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Eat More Sugar, Fat, and S 


To understand how eating promotes more eating—and why homeo- 
stasis is under sustained assault—we must first understand the con- 
cept of “palatability” as the term is used scientifically. In everyday 
language, we call food palatable if it has an agreeable taste. But when 
scientists say a food is palatable, they are referring primarily to its 
capacity to stimulate the appetite and prompt us to eat more. Palat- 
ability does involve taste, of course, but, crucially, it also involves the 
motivation to pursue that taste. It is the reason we want more. 
Palatability is largely based on how food engages the full range 
of our senses. Usually, the most palatable foods contain some com- 
bination of sugar, fat, and salt. The sensory properties of palatable 
foods—the cold, creamy pleasure of a milkshake, the aroma of choc- 
olate cake, the texture of crispy chicken wings sweetened with a 
honey-mustard dipping sauce—all stimulate the appetite. And it’s 
that stimulation, or the anticipation of that stimulation, rather than 
genuine hunger, that makes us put food into our mouths long after 


our caloric needs are satisfied. 
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“Palatable foods arouse our appetite,” said Peter Rogers, a bio- 
logical psychologist at the University of Bristol, in England. “They 
act as an incentive to eat.” 

Our preference for sweetness is no surprise. Newborns who are 
given drops of a solution of sucrose and water exhibit pleasure with 
their facial expressions. And the sweeter the solution the more they 
prefer it. 

Adam Drewnowski, at the University of Washington, in Seattle, 
has spent thirty years studying human taste, food preferences, and 
dietary choices. Like many of his colleagues, he initially focused on 
sugar, but he soon became convinced that sugar itself is not the only 
reason we're so partial to sweet foods. If nothing else mattered, 
more of us would just open a packet of sugar and eat it. 

No one had looked closely at fat until the 1980s. “The focus was 
on the pleasure response to sugar, as though sugar were the only sen- 
sation in food that people responded to,” said Drewnowski. Certain 
there was more to the story, he set out to prove it. He found that what 
we like is not sugar alone, but sugar in combination with fat. Fat, he 
wrote, “is responsible for the characteristic texture, flavor, and aroma 
of many foods and largely determines the palatability of the diet.” 

Because fat provokes so many different sensations in the mouth, 
we can’t always tell which foods contain the most fat or why we pre- 
fer one sugar-fat mixture to another. But we can certainly point to 
what we like best. 

Drewnowski conducted a study in which he added various 
amounts of sugar to five different dairy products—skim milk, whole 
milk, half-and-half, heavy cream, and heavy cream blended with saf- 
flower oil. Skim milk had almost no fat, while the cream-and-oil 
mixture contained more than 50 percent fat. Asked to choose which 
they liked best, people gave low marks to products with sweetened 
skim milk (with lots of sugar and little fat) and to unsweetened cream 
(lots of fat, little sugar). Mix the same amount of sugar into low-fat 
and high-fat products, however, and people invariably chose the 
higher-fat mixtures. Fat and sugar levels both influence preference. 
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The Cheesecake Factory knew that, back when they were trying 
to convince David Overton, the chain’s founder, to approve a new 
menu offering. By glazing a chicken dish so that it would pick up 
extra sweetness or by cooking food in extra butter, they gave food 
enough of a “halo effect” to win Overton over, recalled one of the 
research chefs at the chain. 

The combination of sugar and fat is what people prefer, and it’s 
what they’ll eat most. The art of pleasing the palate is in large part 
a matter of combining them in optimal amounts. That can do more 
than make food palatable. It can make food “hyperpalatable.” 
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It is, however, possible to make a food too sweet, too fatty, or too 
salty. 

Many of us have what’s called a “bliss point”—the point at which 
we get the greatest pleasure from sugar, fat, or salt. Scientists depict 
this as an inverted U-shaped curve: As more sugar is added, food 
becomes more pleasurable until we reach the bliss point at the top of 
the curve, and then the pleasure experience drops off. For sweet 
beverages, that point is about 10 percent—drinks containing more 
sucrose than that generally taste too sweet, and we enjoy them less. 

The salt curve is similar but steeper, according to food industry 
expert Dwight Riskey, who worked for Frito-Lay. A smaller change 
in the salt concentration will have a bigger impact than a comparable 
change in the concentration of sugar, he explained. That’s why it’s 
so easy to oversalt food. The bliss point for salt is determined to 
some extent by the food it’s in—we want less salt in soup than we do 
in potato chips or crackers, for example. The salt level we enjoy may 
also be determined by what we’ve learned from our early encounters 


with food. 
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But when the mix is right, food becomes more stimulating. Eating 


foods high in sugar, fat, and salt makes us eat more foods high in 
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sugar, fat, and salt. We see this clearly in both animal and human 
research. 

Barry Levin, a physician and professor at the New Jersey 
Medical School, demonstrated this principle with rats. He bred 
one strain to overfeed when a high-calorie diet was available, pro- 
ducing an obesity-prone rat. The other strain did not ordinarily 
overfeed—an obesity-resistant rat. After a period of eating extra 
calories, the obesity-resistant rats typically cut back their food 
consumption much faster than obesity-prone rats. 

But when both groups of rats were offered a rich, creamy liquid 
high in sugar and fat, those patterns changed. All the animals ate 
without restraint. Levin said that when they are given such a palat- 
able combination, “they will just gorge themselves.” Increasing only 
the fat content of a resistant rat’s diet won’t make the animal overeat 
or become obese. But feed it a high-fat, high-sugar diet, and it will 
grow just as fat as an obesity-prone rat on a high-calorie diet. 

Variety and ready availability further amplify overeating. 
Anthony Sclafani was a graduate student at the University of Chi- 
cago in the late 1960s when he started trying to understand what 
promoted excess consumption. When he fed animals high-fat foods, 
they gained more weight than those fed chow pellets (the bland food 
that’s typically given to laboratory rats), but his results weren’t par- 
ticularly dramatic. 

Then, by chance, he put a rat on a lab bench near some fallen 
Froot Loops, the high-calorie, high-sugar cereal. He was struck by 
how fast the animal picked up the cereal and started to eat it. 

Sclafani turned that casual observation into a more formal 
experiment. After familiarizing test animals with the taste of Froot 
Loops, he let them loose in an open field. Rats prefer to stay in cor- 
ners and won't readily venture across a field to eat chow pellets, but 
when Froot Loops were available, they scurried over to them. 

Next, Sclafani studied the effect of a “supermarket diet.” The 
mix of foods he fed his animals could be purchased at any grocery 
store: sweetened condensed milk, chocolate-chip cookies, salami, 
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cheese, bananas, marshmallows, milk chocolate, and peanut butter. 
After ten days, animals that were fed the supermarket diet weighed 
significantly more than rats that were fed bland chow. And the rats 
on the supermarket diet continued to gain weight, eventually 
becoming twice as heavy as their control counterparts. Sclafani 
concluded that feeding adult rats “a variety of highly palatable 
supermarket foods was a particularly effective way of producing 
dietary obesity.” 

Why did they keep on eating? What happened to the homeo- 
static ability to balance energy consumption and expenditure? Why 
did the rats fail to defend themselves from weight gain? 

Sclafani answered those questions in a single sentence: “In the 
normal rat, free access to palatable foods is a sufficient condition to 
promote excessive weight.” 

Coupled with evidence collected by other scientists, Sclafani’s 
results support the idea that the biological system that’s designed to 
maintain energy balance can go awry when animals have easy access 
to a variety of foods that are high in sugar and fat. 

Experiments with humans show much the same thing, especially 
when they’re offered foods they prefer. In one study, participants 
were asked to keep track of the foods they ate for seven days and to 
rate their preference for each meal on a scale of 1 to 7. Most people 
gave higher ratings to foods with higher levels of fat and sugar. 
Unsurprisingly, they also ate more of them, consuming almost 
44 percent more food at meals they rated a 7 than at those rated a 
3 or below. 

In another study, researchers at the National Institutes of 
Health confined male subjects to a ward in which their food intake 
could be monitored. For the first few days the men were fed a diet 
designed to keep them at their current body weight; since many of 
them were significantly overweight, that meant an average of just 
under 3,000 calories a day. (Approximately 50 percent of those calo- 
ries came from carbohydrates, 30 percent from fat, and 20 percent 


from protein.) 
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The participants were then allowed to eat whatever they wished 
from two free vending machines that contained a variety of entrées 
and snacks. This gave them twenty-four-hour-a-day access to meats, 
cheese, and bread; tortillas and pinto beans; cereal, pastry, and des- 
serts; french fries, popcorn, and chips; fruits, vegetables, nuts, and 
beverages. The men were asked to follow their typical eating pat- 
terns as closely as possible. 

You’ve probably guessed the result. Given the opportunity to 
eat without restriction, participants consumed an average of 4,500 
calories daily—150 percent of what they actually needed to maintain 
a stable weight. One person consumed almost 7,000 calories, the 
equivalent of about seventeen quarter-pound hamburgers. In gen- 
eral, the study subjects also ate substantially more fat and less 
protein during the period of unrestricted eating; the typical diet 
contained 48 percent carbohydrates, 40 percent fat, and 12 percent 
protein. 

All of this demonstrates scientifically what most of us know 
from experience: When offered a varied selection and large portions 
of high-sugar, high-fat, high-salt foods, many of us will eat them in 


excessive amounts. 
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The Business of Food: 
Creating Highly 


Rewarding Stimuli 


CHAPTER 4 


“Higher sugar, fat, and salt make you want to eat more,” a high-level 
food industry executive told me. I had already read this in the scien- 
tific literature and heard it in conversations with neuroscientists and 
psychologists. Now an insider was saying the same thing. 

My source was a leading food consultant, a Henry Ford of mass- 
produced food who had agreed to part the curtain for me, at least a 
bit, to reveal how his industry operates. To protect his business, he 
did not want to be identified. 

But he was remarkably candid, explaining that the food industry 
creates dishes to hit what he called the “three points of the com- 
pass.” Sugar, fat, and salt make a food compelling, said the consul- 
tant. They make it indulgent. They make it high in hedonic value, 
which gives us pleasure. 

“Do you design food specifically to be highly hedonic?” I 
asked. 

“Oh, absolutely,” he replied without a moment’s hesitation. “We 
try to bring as much of that into the equation as possible.” 
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During the past two decades there has been an explosion in our 
ability to access and afford highly palatable foods. Restaurants— 
where Americans spend 50 percent of today’s food dollar—sit at the 
epicenter of this explosion. 

Countless new foods have been introduced in restaurants, and 
most of them hit the three points of the compass. Sugar, fat, and salt 
are either loaded onto a core ingredient (such as meat, vegetable, 
potato, or bread), layered on top of it, or both. Deep-fried tortilla 
chips are an example of loading—the fat is contained in the chip 
itself. When a potato is smothered in cheese, sour cream, and sauce, 
that’s layering. 

I asked the food consultant to describe the ingredients in some 
foods commonly found in popular restaurants today. 

Potato skins, for example: Typically the potato is hollowed out 
and the skin is fried, which provides a substantial surface area for 
what he calls “fat pickup.” Then some combination of bacon bits, 
sour cream, and cheese is added. The result is fat on fat on fat on fat, 
much of it loaded with salt. 

Cheese fries “take a high-fat food and put more fat on top of it,” 
he said. The potato base is a simple carbohydrate, which quickly 
breaks down to sugar in the body. Once it’s fried and layered with 
cheese, we're eating salt on fat on fat on sugar. 

Buffalo wings start with the fatty parts of a chicken, which get 
deep-fried. Then they’re served with creamy or sweet dipping sauce 
that’s heavily salted. Usually they’re par-fried at a production plant, 
then fried again at the restaurant, which essentially doubles the fat. 
That gives us sugar on salt on fat on fat on fat. 

“Spinach dip” is a misnomer. The spinach provides little more 
than color and a bit of appeal; a high-fat, high-salt dairy product is 
the main ingredient. It’s a tasty dish of salt on fat. 

Chicken tenders are so loaded with batter and fat that my source 
jokes that they’re a UFO—an unidentified fried object. Salt and 
sugar are loaded into the fat. 
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The White Chocolate Mocha Frappuccino served at Starbucks 
is coffee diluted with a mix of sugar, fat, and salt. The whipped 
cream is optional. 

Bloomin’ Onions—the trademark Outback Steakhouse dish— 
are very popular, and they too provide plenty of surface area to 
absorb fat. Fried in batter and topped with sauce, their flavor comes 
from salt on sugar on fat. 

Salads contain vegetables, of course, but in today’s restaurants 
they’re more than likely to be smothered in a cream-based ranch 
dressing and flavored with cheese chunks, bacon bits, and oily 
croutons. The food consultant calls this “fat with a little lettuce,” 
although there’s salt in the salad as well. Even lettuce has become a 
vehicle for fat. 

I began reading the Cheesecake Factory menu to my industry 
source. He called the chain, known for its vast spaces and equally 
vast portions, “an icon of indulgence.” 

We started with the appetizers. 

“Tex Mex Eggrolls: Spicy chicken, corn, black beans, peppers, 
onions, and melted cheese. Served with avocado cream and salsa,” I 
read. The food consultant said the avocado alone is about 15 to 20 
percent fat, and that’s before any mayonnaise or heavy cream is 
loaded in. A fried outer layer wraps fat and salt around more fat. 

“Roadside Sliders: Bite-sized burgers on mini-buns served with 
grilled onions, pickles, and ketchup.” The words suggest a cute, little 
hamburger, but he said there’s salt and fat in the meat, and sugar and 
salt in the caramelized onions and the ketchup. In reality, this dish 
is fat surrounded by layers of sugar on salt on sugar on salt, making 
it another grand slam. 

“Chicken Pot Stickers: Oriental dumplings pan-fried in the 
classic tradition. Served with our soy dipping sauce.” Frying the pot 
stickers replaces the water in the wrapper with fat. The layer of meat 
inside is loaded with salt, while the outside layer of sauce is rich with 
sugar and salt. “That’s hitting all the points,” my source said, sound- 


ing almost rueful. 
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“Buffalo Blasts: Chicken breast, cheese, and our spicy buffalo 
sauce, all stuffed in a spiced wrapper and fried until crisp. Served 
with celery sticks and blue cheese dressing.” 

For a moment the food consultant just laughed. “What can I 
say? That’s fat, sugar, and salt.” Chicken breast allows us to suspend 
our guilt because it suggests a low-fat dish, and the celery sticks also 
hint at something healthy. But the cheese layer is at least 50 percent 
fat and carries a load of salt, and the buffalo sauce adds a layer of 
sugar on salt. That dough wrapper—a simple carbohydrate—is fried 
and so absorbent that he called it “a fat bomb.” 

Just as chicken becomes the carrier for fat in the Buffalo Blasts, 
pizza crust can be a carrier for sugar and fat. Caesar salads are built 
as an excuse to carry fat and salt. We double-fry french fries, first at 
the manufacturing plant and then in the restaurant. Our hamburg- 
ers are layered with bacon and cheese. We add cheese to spinach, 
batter our fish before frying it, and slather our Mexican food with 
cheese. As we do, each one of these foods “becomes more compel- 
ling, more hedonic,” said the consultant. 

As our conversation wound down, he walked me to the door of 
his office and paused, as if choosing his words carefully. Then, with 
the certainty of an insider, he observed that the food industry is “the 


manipulator of the consumers’ minds and desires.” 
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Pushing Up Our 
Settling Points 


ANG RO ee ey 
CHAPTER 5 


For years I wondered why I was fat. Science seemed to suggest it was 
my destiny. 

“Set point theory” says that adult weight is destined to remain 
at a predetermined level and that we will adjust our energy intake 
and output to keep it there. According to set point theory, I was fat 


6 


because my body’s “thermostat” was set high. The capacity to com- 
pensate for either inadequate or excess food intake reflects the 
homeostatic system in action. The theory is that if I lose weight, my 
body tries to get it back, slowing down my metabolism until I return 
to my predetermined set point. That made homeostasis a useful way 
to explain the failure of diets. 

But if the set point worked, it should not only defend me 
against weight loss, it should protect me from weight gain. When 
I eat more, my body should theoretically be compensating by 
speeding up my metabolism to burn more energy, but it does not. 


To understand what has pushed up weight curves over the past few 
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years, it is more useful today to think instead about the body’s 
“settling point.” 

The settling point theory goes beyond homeostatic mechanisms 
to make room for a number of independent influences on weight. A 
somewhat more nuanced model, it is built on the idea that weight is 
not set at a predetermined level, but is determined by a balance of 
many factors. On the appetite side, the drive to eat and the capacity 
to be satisfied are primary. On the expenditure side, the major fac- 
tors are the ability to oxidize fat and burn calories, along with the 
level of physical activity. The settling point is the place where all of 
this comes to equilibrium. 

I hypothesize that the point where our weight settles is pri- 
marily the result of motivation and availability—how much we 
want to seek out food and how readily we can obtain and eat it. In 
the short term, we may be able to restrict our eating, lose weight, 
and reach a new settling point. But if we return to earlier patterns 
and familiar environments, we will pursue reward with renewed 
vigor, gain weight, and return to the old settling point. That’s why 
diets fail. 

Constant access to sugar plus fat, salt plus fat, and sugar plus fat 
plus salt pushes up the settling point. We move along the weight 
curve because the body’s furnace is not burning quite enough fuel 
to keep pace with our energy intake. Eventually the upward spiral 
ends as we reach our capacity to increase consumption in response 
to sensory stimuli—but by then our weight has settled in a very dif- 
ferent zone. 

This is by no means a universal response. Food loaded with fat 
and sugar asserts its hold—its capture—on each of us with varying 
intensity. Some respond with indifference; others are able to eat just 
a little and then stop. But for the millions of people whose attention 
it grabs, the drive for reward aggressively asserts dominance over 
the drive for balance. It is not our biological destiny to return to a 


set point. 
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That reward drive can become an obsession, although it’s one that 
many people keep private. Take, for example, my colleague Clau- 
dia’s response to frozen chocolate peanut-butter cookies. She calls 
them Charlie cookies, and they’re one of her favorite desserts. In 
addition to chocolate chips and peanut butter, they contain rela- 
tively few ingredients: just oats, corn syrup, brown sugar, butter or 
margarine, vanilla, and salt. In effect, the oats serve as the binder 
for what is otherwise nothing more than three kinds of sweeteners, 
plus fat and salt, topped with a frosting of semisweet chocolate chips 
and peanut butter. 

One day I spotted Claudia walking down the hallway with a 
plate of them, and I asked her to describe their appeal. “The choco- 
late smell is very distracting,” she said. “I keep looking at them and 
thinking how good it would taste to have a bite. My stomach is 
starting to react. The back of my tongue tingles.” 

Claudia knows from the past exactly how she’ll experience the 
first bite of that frozen cookie. “It takes only a few chews for the 
chocolate—peanut butter layer to melt. As it does, the flavor goes from 
a cold, concentrated spot on my tongue to very warm and mushy, a 
salty-sweet, liquidy mush that seems to fill my entire mouth.” 

That combination of texture and taste works its magic. Clau- 
dia knows it takes about fifteen bites to consume most of the cookie 
and another half-dozen chews to swallow the lingering bits of oats 
and chocolate. “I’m very conscious of the complexity of the chew- 
ing process,” she says. “As more pieces of the cookie melt, all the 
flavors combine, and more and more flavor is released at the back 
of my mouth.” 

Claudia ate two of the cookies as she continued her vivid, sen- 
sual description. “The flavor is actually most potent after I’ve 
already swallowed the bite. It just makes me want to eat more to 
combine the pleasure of the flavor with the pleasure of the act of 


chewing and eating and swallowing.” 
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The sight, the smell, the taste, and the texture of those cookies 
all captivated Claudia. Only her auditory sense was not engaged. It 
was a mere cookie, but to Claudia and others like her, it emitted a 


strong emotional charge. 


SL OROO LEON ROROMRIOONRNLCEREEOK 


I brought together a cross-section of colleagues to talk about their 
reactions to fats and sugars. Claudia and Maria, who are both over- 
weight, were willing to join. Rosalita and Jacob, who are thin, also 
came along. Earlier I’d asked them to name their favorite snacks; 
now I opened up the packages they had identified—Little Debbie’s 
Swiss Rolls, peanut butter M&Ms, and a Snickers bar—and dis- 
played them on the table. 

I asked them to share the thoughts running through their heads 
as they sat around that table. 

Maria, who was partial to the cake rolls, began to describe them 
in the language of the senses. “Creaminess and moistness,” she said. 
“T see their contours—the shape is perfect for a bite. I imagine how 
they’ll feel in my mouth. Sweet, but not too sweet.” The aroma of 
the chocolate-and-cream blend appealed to her as well. “I just want 
to reach over, grab them, and take a bite,” she sighed. As she talked, 
I could almost see her desire. 

Before I unwrapped the snacks, Maria said she had not been 
thinking about food, and she hadn’t felt hungry. But now she felt 
compelled to stare at the cake and to imagine it in her mouth. She 
knew she wouldn’t be able to resist for long. “I keep looking at it,” 
she admitted. “The outside coating is delicious. I’m fooling myself 
by thinking that I'll eat only one.” 

Suddenly Maria became angry. “I do not want them,” she said. 
“But I cannot control my desire to eat them. 

“I’m obsessing. I feel totally out of control.” 

The struggle taking place in Maria’s brain is one familiar to 
many of us. I felt that a scientific understanding of what Maria and 
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others like her were experiencing emotionally might begin to make 
a difference to millions of Americans. 

Claudia had much the same emotional response. Her obsession 
with Charlie cookies was rivaled only by her full-tilt focus on the 
Snickers bar. She kept thinking about that candy. Like Maria, she 
wasn’t hungry, but she felt completely distracted by the chocolate 
bar and couldn’t stop looking at it. 

“T feel very wanton, as if I don’t have control over myself, my 
impulses,” she told us. “If I were alone, I’d eat it in a flash.” 

Only our presence in the room held her back. “I’m not going to 
eat this in front of any of you,” she said. “But I know I’m going to eat 
it, even though I don’t want to. It’s a done deal. I’ll eat the whole 
thing.” 

With those words, Claudia’s anxiety about deciding whether to 
eat the candy bar had passed. She told me she had felt jittery as I 
unwrapped it, and indeed I noticed she had nervously tapped her 
fingers on the table. She said she expected to feel disgusted after 
eating the candy, but right now she was calm. 

“T’m not anxious, because it’s only a matter of time before I eat 
it,” she explained. “The hard part of arguing with myself is over. 
Before and after is when I feel awful, tormented.” 

Rosalita spoke next. Although thin, she obsesses about food as 
much as the others. She told me she had already eaten some choco- 
late earlier in the day and four cookies the previous evening. She 
commented on the appealing aroma of the M&M’s and explained 
how she usually approached the candy. “First I’ll eat just a few, not 
a lot. Then [ll have a few more. And I'll keep doing that until I 
feel sick.” 

Trying to compensate, Rosalita drinks plenty of water and 
makes it a point to eat a vegetable. She’s an old hand at that sort of 
strategy. [Che Snickers bar didn’t appeal to her because it looked too 
big, and she knew eating it would make her feel guilty. Instead, she 
tends to reach for small sweets, like bite-sized pieces of candy. And 
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when a colleague brings in cookies? “I'll eat one, go to my desk, and 
think about them. Then I'll go back for another one. And III do that 
for the rest of the afternoon.” 

Rosalita almost never feels physically full. She never leaves food 
on her plate. When food is around, she thinks about it constantly, 
but she has developed techniques that allow her to keep her weight 
in check. 

Although Jacob is also partial to peanut butter M&M’s, he 
doesn’t necessarily need to eat them. “I’m full,” he said, looking at 
the open bag. “I already had a cookie about an hour and a half ago. 
They don’t interest me.” He liked sweets, he explained, but had no 
desire to eat them when he wasn’t hungry. “They just don’t seem 
appealing.” 

Jacob eats mostly for fuel. “I just want to get eating out of the 
way,” he says. He rarely gives much thought to food. Claudia and 
Maria couldn’t understand his attitude. 

Seeing the strong response that highly palatable foods can gen- 
erate helped me understand why the settling point gets pushed up in 
the face of reward. No one in the group had even eaten the snacks 
on the table, yet their presence was enough to make some people 
feel less in control. 

Claudia, Maria, and Rosalita do not fit any of the formal criteria 
for disordered eating. They don’t, for example, behave like a woman 
who could not pass by a pastry shop without devouring fifteen cakes, 
one of the first cases of binge eating to be described in research 


papers. They are not binge eaters who will eat huge quantities of 


food in short periods of time. They don’t purge after they eat exces- 
sively. They don’t exhibit the psychological problems, such as 
depression, that are often associated with eating disorders. 

But they feel powerless in the face of certain foods. This may be 
the primary characteristic of what is sometimes referred to as emo- 
tional or compulsive eating, although there are no formal defini- 


tions of these terms. Their behavior is best understood as a 


27 


28 


THE END OF OVEREATING 


reward-driven response to the sensory stimuli associated with 
food. 

This response isn’t exclusive to overweight people. Many thin 
people have the same impulse—it’s just that, like Rosalita, they 
have found ways to maintain control. The capacity of food to 
acquire a powerful salience, or prominence, in the human mind is 
strong. How do inanimate objects—M&M’s, Charlie cookies, 
cake rolls—acquire such power over us? What allows them to so 
thoroughly dominate our attention? 

How do these foods spin so many of us out of control? 


Sugar, Fat, and Salt 


Are Reinforcing 


CHAPTER 6 


Rewarding foods tend to be reinforcing, meaning that they keep us 
coming back for more. I put an M&M in my mouth, it tastes good, 
and I return for another. The sugar and fat in the candy reinforce 
my desire to keep eating it. 

Scientists ask two questions to determine whether animals find 


a substance reinforcing: 


# Are they willing to work to obtain it? 


# Do they respond to other stimuli they’ve learned to associate 


with the substance? 


By these criteria, sugar, fat, and salt are clearly reinforcing. 

One decisive piece of evidence is exquisitely simple. French 
researchers first allowed one group of animals to eat freely while 
restricting the diet of another group. Next they measured the speed 
at which each group ran for chow compared to Choc and Crisp, a 
German chocolate-flavored cereal high in sugar and fat. 


It was no surprise that the hungry animals ran faster toward 
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chow than animals that had been allowed to feed freely. But hunger 
did not influence the appeal of Choc and Crisp—both groups 
headed toward the cereal at almost the same speed. 

We once thought that in the absence of hunger, food could not 
serve as an effective reward. That idea proved to be wrong. As the 
French experiment demonstrates, animals will work for foods that 
are high in sugar and fat even if they are not hungry. They'll also 
work for salt solutions, especially if they’ve ever been salt depleted. 
Another persuasive study demonstrated that animals will work for 
high-sugar foods. That research, conducted at Carleton University 
in Ottawa, Ontario, used a progressive ratio technique that forces 
rats to work harder and harder to obtain their next reward. 

At the beginning of the study, getting a reward was easy. When 
an animal pressed a lever once, it earned its first reward. The second 
reward came after three presses of the lever. Next, six lever presses 
were required. A fourth reward took ten lever presses, a fifth took 
sixteen, and a sixth took twenty-three presses of the lever. 

Researchers look for the breaking point, the point beyond 
which the animal will not keep pressing the lever in search of a 
reward. In the Canadian study, rats generally worked harder—that 
is, they pressed the lever more—to get higher concentrations of 
sucrose. On average they pressed enough to earn five rewards of a 
solution without sucrose, about six rewards of a 10 percent sucrose 
solution, and about eight rewards of the 20 percent solution. To get 
that eighth reward of 20 percent sucrose, a rat had to press the lever 
forty-four times. 

Interestingly, this study also showed that there’s a limit to how 
sweet animals like their solutions. They worked less at a sucrose 
concentration of 30 percent, pressing the lever only enough to earn, 
on average, just under seven rewards. Like people, they have a 
sucrose bliss point (although, at least in this study, it seemed to be 
higher than ours). 

That’s still plenty of work in pursuit of reward, and a clear dem- 


onstration of the reinforcing qualities of sugar. 
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Foods high in fat get similar results. Using mice as test animals 
when she was at the University of North Carolina at Chapel Hill, 
Sara Ward would measure the willingness of animals to work for a 
corn-oil solution even when they were not hungry. She also used a 
progressive ratio, allowing an animal to earn a reward after poking 
its nose into a hole a certain number of times. A 10 percent corn-oil 
solution had the greatest reinforcing properties, with the breaking 
point occurring after slightly more than twelve rewards. It took her 
animals just over fifty nose pokes to earn that reward. Fat, too, is a 
reinforcer, with a reward value that stimulates an animal to work. 

Animals are willing to work even harder for foods that are high 
in sugar and fat. Ward used Ensure, a liquid nutritional drink that 
contains both, to conduct another nose-poke experiment. Adopting 
the same progressive ratio she’d applied to corn oil, she found that 
mice worked enough in an hour to earn approximately fourteen 
rewards, the last one requiring seventy-seven nose pokes. 

This is scientific confirmation that the combination of fat and 
sugar is a strong reinforcer. In a conversation with Ward, I asked her 
how strong it really was. The breaking point at which the animals 
will no longer work for the reward, she told me, is slightly lower 
than the breaking point for cocaine. Animals are willing to work 


almost as hard to get either one. 


My own look at a vanilla milkshake confirmed the reinforcing value 
of sugar and fat and helped me better understand what matters most. 
Working with colleagues at the University of Washington and 
Western Washington University who are experts at determining 
which qualities in a substance motivate us to pursue it, we were able 
to determine that in products combining sugar, fat, and flavoring, 
sugar exerts the greatest influence. Fat is also reinforcing, but calo- 
rie for calorie, sucrose is the dominant factor. 

The power of the vanilla milkshake and other high-sugar, high- 
fat foods is further amplified as cues become associated with them. 
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Along with taste and other sensory characteristics, the location 
where the food has previously been available and the events associ- 
ated with past consumption can also become reinforcers. In time, 
these cues become as important in food-seeking behavior as the 
food itself. 

A bowl of M&M’s, for example, can be reinforcing before I 
touch a single one. If I’ve eaten the candy in the past, I’m stimu- 
lated by the sight of it because I know it will be rewarding. I reach 
for an M&M, eat it, and experience that reward. The visual cue 
gains power. 

Cues associated with the pleasure response demand our attention, 
motivate our behavior, and stimulate the urge we call “wanting.” 
When those cues are present, we learn to pursue food with greater 
vigor to secure the expected reward. With experience, the association 
between cues and food becomes even stronger, and we become more 
single-minded in our focus and our pursuit. That increases consump- 
tion. We pursue the food more frequently, and the resulting pleasure 
leads us to repeat the behavior. A continuous cycle of cue-urge-reward 
is set in motion and eventually becomes a habit. 

The “conditioned place paradigm” is a time-tested scientific 
technique for assessing the reinforcing properties of one particular 
cue: location. The stage is set when a desired substance is given to 
an animal in a certain location. We then compare the animal’s pref- 
erence for being in that location after the desired substance is 
removed to its preference for being someplace similar where the 
substance has never appeared. 

A substantial body of scientific literature has accumulated over 
the years to show that animals become conditioned to prefer envi- 
ronments where opiates, amphetamines, morphine, and other drugs 
were previously available. More recently, some scientists have turned 
their attention to the question of whether certain foods can also 
generate a conditioned place preference. 

One study examined how animals learn to associate snack foods 


with location. The experiment began with a test to determine which 
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of two chambers of a cage a rat preferred, measured by how much 
time it spent there. No food was provided in either chamber. 

The animals, which were not hungry at the time of the experi- 
ments, were then divided into two groups. The first was given 
Froot Loops in its less-favored chamber. The second group was fed 
standard chow in the chamber it preferred. Next, the second group 
was offered Cheetos, a high-calorie, high-fat snack food, in its less- 
preferred chamber, while the first group got standard chow in its 
preferred locale. Both groups of animals spent more time in their 
less-preferred chamber, presumably motivated by the opportunity 
to consume either Froot Loops or Cheetos. 

Then the initial chamber preference test was repeated. Again the 
rats were free to choose their locale, and again there was no food in 
either chamber. The findings were clear: Regardless of their previous 
choices, both groups of rats had learned to prefer the chamber where 
they had eaten either Froot Loops or Cheetos. Their exposure to 
foods high in sugar or fat had conditioned them to prefer the place 
where that exposure had occurred. 

For humans, too, location is one of the most potent cues. Pass 
the mall where you know you'll find a Ruby Tuesday or the neigh- 
borhood where your town’s best pizza is available, and you'll experi- 


ence a desire that you didn’t have a moment before. 
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Evidence that high-sugar, high-fat foods are reinforcing, then, 
comes from two key findings in animal studies: Animals are willing 
to work harder for those foods, and the foods intensify the power of 
cues, such as where the animal once encountered the stimuli. 

Three other features of food also exert a powerful influence on 
our desire for more. 

First, quantity. Give a rat two pellets of food rather than one, 
give a person two scoops of ice cream rather than one, and they’l1 
eat more. Portion size matters. 


Second is the concentration of rewarding ingredients. Adding 
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more sugar or fat to a given portion boosts its desirability (although 
only up to a point; in excess, either one can lessen its appeal). 

Finally, variety plays an important role. We saw this when 
Anthony Sclafani demonstrated that a supermarket diet can throw 
off the body’s system of energy balance, but providing access to 
different kinds of foods is only one way to increase stimulation. We 
can also add features to the environment in which a food is 
served—associating it with an external signal, such as light or 
sound. Or we can load in sensory inputs, such as adding chocolate 
chips to ice cream. Another way to achieve variety is with what’s 
called dynamic contrast. The Oreo cookie, with its combination of 
flavors and textures (bitter chocolate wafer, sweet cream filling), is 
a classic example of a food with dynamic contrast. 

Sugar and fat are reinforcing, and cues, quantity, concentration, 
and variety all increase that reinforcement value. That still doesn’t 
mean everyone will go after these foods with equal effort. Some 
people are likelier than others to find food more reinforcing and are 
thus willing to work harder to obtain it. What the evidence tells us 
is that sugar and fat, as well as the cues predicting that sugar and fat 
are available, can condition the behavior of those who are 


vulnerable. 


Amping Up the Neurons 


When we put food rich in sugar, fat, and salt in our mouths, we 
stimulate neurons, which are the basic cells of the brain. Neurons 
are connected in circuits and communicate with one another to cre- 
ate feelings, store information, and control behavior. They respond 
to rewarding foods by firing electrical signals and releasing brain 
chemicals that then travel to interconnected neurons. We say those 
neurons are “encoded” for palatability. 

“What does it mean for a neuron to encode?” I asked Howard 
Fields, a professor of neurology and physiology at the University of 
California, San Francisco. 

“If a neuron encodes the color red, it will fire more when a red 
light is showing than when any other color is showing,” said Fields. 
“Encoding means that the neuron shows a preference by firing 
more.” 

A small proportion of neurons are uniquely encoded to respond 
to a single sensory characteristic of food. For example, one neuron 


may respond only to taste, another only to texture. Others may be 
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stimulated exclusively by the sight, smell, or temperature of food. 
Certain neurons are even more specific; some are particularly 
responsive to sweet, salty, sour, or bitter tastes. 

Neurons encoded for sucrose respond vigorously to sweeter 
foods. “The sweeter the sucrose solution, the more those neurons 
fire,” Fields explained. “The more these neurons fire, the more 
sucrose the rat will consume.” We also know that artificial sweeten- 
ers can generate the same effect. 

There are, in addition, neurons that respond to specific combi- 
nations of sensory inputs. “A single cell can be tuned to a whole set 
of different sensory-oral attributes,” said Edmund Rolls, professor of 
experimental psychology at Oxford University, in England. Using 
functional magnetic resonance imaging ((MRI) technology, Rolls 
has created images of how the brain responds when it’s stimulated. 
His work allows us to see specific neural circuits in action. For exam- 
ple, a neuron stimulated by a sweet taste that has been coupled with 
a fatty texture would be active when we eat, say, an éclair. 

A single food can also stimulate many different neurons simul- 
taneously. One set of neurons may fire at its sugary taste, while 
another fires in response to its creamy texture, and still another is 
provoked by its aroma. 

The cumulative effect of all this is that sensory stimuli amp up 
the neurons, getting them to fire more. The message to eat becomes 
stronger, motivating the eater to act more vigorously in pursuit of 


the stimulus. 


The most dominant source of the power of highly palatable foods 
comes from just one of the senses: taste. Although the sight and 
smell of food, as well as other sensory stimulants, enhance food’s 
appeal and motivate us to eat, taste has by far the most direct con- 
nection to the body’s reward system. Alone among the senses, taste 
is hardwired to brain cells that respond to pleasure. It prompts the 


strongest emotional response. 
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Gerard Smith, a pioneer in the study of ingestive behavior at 
New York—Presbyterian Hospital, coined the term “orosensory self- 
stimulation” to refer to a cyclical process in which eating delicious 
foods tells the brain to make us want more of those foods. 

The reinforcing properties of food are lodged primarily in their 
capacity to stimulate the taste apparatus. Whatever we say about 
preference or liking or salience refers primarily to food’s orosensory 
properties, said Smith. “If you’re talking about the things that drive 
eating or make food more appetizing, you're always talking about 
orosensory effects.” 

The neurons in the brain that are stimulated by taste and other 
properties of highly palatable food are part of the opioid circuitry, 
which is the body’s primary pleasure system. The “opioids,” also 
known as endorphins, are chemicals produced in the brain that have 
rewarding effects similar to drugs such as morphine and heroin. 
Stimulating the opioid circuitry with food drives us to eat. 

When we first put a highly palatable food into our mouths, taste 
buds in the tongue respond by sending a signal to an area of the 
lower brain responsible for controlling many of our involuntary 
activities, such as breathing and digestion. 

When the lower brain receives that signal, it activates the neural 
circuitry that contains natural opioid molecules. Whether the opi- 
oid circuits are activated by highly palatable foods or by drugs, they 
enable the body to perceive a rewarding experience. Responding 
unconsciously, an animal may move its jaw and tongue, and an infant 
may smile. 

Awareness of pleasure is a higher brain function, as is the record 
of the experiences associated with it. From the lower brain, the sen- 
sory experience of taste travels through the midbrain, reaching 
regions where the sensory signals of food are integrated. ‘Those sig- 
nals are ultimately relayed to the “nucleus accumbens,” an area of 
the brain that is a center of reward. 

In addition to their stimulating effects, the opioids produced 
by eating high-sugar, high-fat foods can relieve pain or stress and 


37 


38 


THE END OF OVEREATING 


calm us down. At least in the short run, they make us feel better— 
we see this in infants who cry less when given sugar water. We can 
also observe that animals feel less pain when they’re administered 
opioid-like drugs and even less when they’re allowed unrestricted 
access to sucrose at the same time. 

In a cyclical process, eating highly palatable food activates the 
opioid circuits, and activating these circuits increases consumption 
of highly palatable food. This is evident in studies demonstrating 
that animals eat more high-sugar, high-fat foods after receiving an 
opioid injection. We also know that after using drugs that stimulate 
the opioid circuitry, people report that palatable food is more pleas- 
ant, and they eat more of it. 

The power of opioids to stimulate us, calm us down, and give 
us pleasure has been made concrete by scientific advances that 
allow us to detect associated molecular changes in the circuits of 
the brain. For example, we can see that the molecular machinery 
that produces opioids within the body changes after chronic expo- 
sure to chocolate Ensure. 

Engaging the opioid mechanisms can also interfere with a phe- 
nomenon known as “taste-specific satiety.” After eating a certain 
amount of one food, animals typically become satisfied with its taste 
and stop eating it—but they’ll keep on eating if something else is 
available. 

When palatable foods stimulate the opioid circuits, that pattern 
changes. Josh Wooley, a neuroscientist at the University of Califor- 
nia, San Francisco, demonstrated this with chocolate- and banana- 
flavored food pellets called Supreme Mini-Treats, which consist 
primarily of sucrose and fat. 

He first allowed his test animals to eat as much chocolate as 
they wanted for an hour. Then he gave them ninety minutes of 
unrestricted access to both banana and chocolate, and he observed 
that the animals chose to eat significantly more banana. Apparently 
their initial exposure to chocolate had reduced but not eliminated 
further interest in that flavor, but left them enough appetite for the 
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novel taste of banana. The same thing happened in reverse: When 
exposed first to banana, an animal later ate more chocolate when 
given a choice of flavors. 

Something very different happened in the next phase, when 
Wooley injected opioids into the brains of his animals after expos- 
ing them to either the chocolate or banana pellets. Now the initial 
flavor was the one they continued to prefer. Stimulating the opioid 
circuitry overcame the natural tendency for taste-specific satiety. 
They didn’t grow tired of it. 

Another way to demonstrate the role of the opioid circuitry is to 
block the production of opioids and watch the results. One set of 
experiments is done with a class of drugs known as opioid antago- 
nists, such as naltrexone and naloxone. Typically, these are used to 
treat human dependence on morphine and heroin because they 
negate the pleasure that people otherwise derive from those 
substances. 

Scientists also use opioid antagonists to learn more about the 
influence of the body’s opioids on eating behavior. For example, 
Josh Wooley found that animals ate less chocolate after they were 
injected with naltrexone, presumably because blocking the opioid 
signals took away its reward value. 

Other researchers have demonstrated that opioid antagonists 
shorten the length of a meal. In one study, animals that were fed a 
high-sucrose meal initially ate for a longer period of time than those 
fed a cornstarch diet. No surprise there. But the picture changed 
when naloxone was administered. Both groups of animals ate less, 
but the effect was more dramatic among the sucrose-fed rats. Inter- 
fering with opioids had the strongest effect on the food the animals 


preferred. 


For all its influence over our behavior, the wellspring of pleasure in 
the brain is not very large. Scientists have mapped the web of opi- 


oid circuits that make up the pleasure center and can take pictures 
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as it lights up in response to the taste of sugar, fat, and salt. 

One small region lies at the center of all that pleasure. Kent 
Berridge, at the University of Michigan, has called this the “hedonic 
hot spot.” He believes that stimulating that hot spot—just one cubic 
millimeter, about the size of the head of a pin, in the nucleus accum- 
bens—causes us to like something, really like something. The hot 
spot “seems to actually magnify, to causally enhance, the pleasure of 
the taste,” said Berridge. “It lays an extra pleasure gloss onto the 


taste sensation.” 


We Are Wired to Focus 


Attention on the 


Most Salient Stimuli 


Eating and the desire to eat need to be understood as separate activi- 
ties involving separate mechanisms in the brain. Their distinct roles 
help us understand another brain chemical: dopamine. 

If opioids give food its pleasure and help keep us eating, dopa- 
mine motivates our behavior and impels us toward food. By 
strengthening our sense of anticipation, dopamine gets us to engage 
in a complex set of pursuit-and-acquisition behaviors so we can 
recapture the remembered pleasure of a favored food. Dopamine 
drives desire through a survival-based capacity known as “atten- 
tional bias.” Defined as “the exaggerated amount of attention that is 
paid to highly rewarding stimuli at the expense of other (neutral) 
stimuli,” attentional bias allows us to pick out what matters most so 
we can pursue it. It gives rewarding foods their prominence in our 
minds. The more rewarding the food, the greater the attention we 
direct toward it and the more vigorously we pursue it. 

John Salamone, a professor in the Department of Psychology at 


the University of Connecticut, was a graduate student when he first 
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noticed that hungry animals became extremely hyperactive when 
offered food pellets. In fact, they behaved like animals that had been 
treated with amphetamines. Salamone also noticed that blocking 
dopamine with an antagonist drug damped down that frenzied 
activity considerably. 

He went on to study how hard animals with normal levels of 
dopamine will work to obtain food rewards, compared to those with 
depleted dopamine levels. Salamone’s research team placed four 
tasty food pellets at one end of the top of a T-shaped maze and two 
pellets at the other end. The rats learned where the larger portion of 
food was available, and when they reached the T intersection, they 
consistently turned toward the larger food portion. When investiga- 
tors depleted the rats’ dopamine levels, the animals slowed their 
movement toward food but still maneuvered their way to the four 
pellets. 

Salamone’s next step was to erect an eighteen-inch barrier that 
made access to the four-pellet side harder. A lot of training was 
required before animals with normal levels of dopamine were able 
to do the considerable work necessary to overcome that obstacle and 
reach the food. Watching them scale the barrier was a bit like watch- 
ing Richard Gere master the obstacle course in An Officer and a 
Gentleman, Salamone said. “The rats get a running start, they leap 
to the top of the barrier, they grab it and fling themselves over, and 
then they go down the other side and they eat their four pellets.” 

From an evolutionary perspective, that effort made sense. 
“Dopamine is involved in the activational aspects of foraging 
behavior,” Salamone explained. “And this is very important for sur- 
vival, because a part of survival is being able to expend enough 
energy and be active enough to gain access to the stimuli that are 
necessary.” 

Dopamine-depleted animals behaved differently. They were 
unwilling to work hard enough to overcome the barrier. Instead, 
they settled for the easier option, turning to the unobstructed side 


of the maze to reach the two pellets. 
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While dopamine increases an animal’s ability to work, its activities 
are carefully targeted. The release of dopamine in the presence of 
the most salient stimuli guides an animal to act with appropriate 
vigor to pursue the greatest reward. The capacity to filter out lesser 
background “noise” is essential to that process. 

Howard Fields described a study in which animals chose 
between two chambers, each holding a sweet solution. The study 
animals were first given the option of licking either plain water or 
a 3 percent sucrose solution; then they had a choice between that 
3 percent sucrose mixture in one chamber and a more concentrated, 
10 percent sucrose solution in the other. In both instances, they 
preferred the relatively sweeter option, showing that a 3 percent 
solution was good enough when the alternative wasn’t sweet at all 
but was less attractive if something even sweeter was available. The 
neurons in the brain’s nucleus accumbens encoded that preference, 


firing more dopamine for the most highly concentrated solution. 


Animals, humans included, seem to have a built-in preference for 
features larger than those that occur naturally. Ethologists, scien- 
tists who study animal behavior, have tried to understand the 
attraction of “supernormal stimuli.” 

Consider the oystercatcher, a shorebird with black-and-white 
plumage, a red bill, and brightly colored legs. Back in the 1950s, 
Dutch ethologist Nikolaas Tinbergen conducted now-classic studies 
of the bird’s incubation behavior and discovered something aston- 
ishing: When presented with a choice between brooding its own 
small egg and the giant egg of a much larger bird, the oystercatcher 
invariably chose to sit on the giant one. 

Research with the herring gull and the greylag goose uncovered 
much the same thing. Both of these birds prefer an egg that is bio- 
logically impossible for them to have laid. 

We also see this with butterflies. When a male is courting, he’ll 
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be drawn to the female by the rate at which she flickers her wings. 
But when a butterfly is presented with some kind of artificial stimuli 
that flickers even faster, that’s what he’ll prefer. 

Most of the relevant research about supernormal stimuli was 
conducted decades ago, although some contemporary writers and 
scientists have taken on the topic as it relates to food in recent years 
as well. I wanted to talk to one of the original researchers in the 
field. John Staddon, now a professor of biology and neurobiology at 
Duke University, seemed startled to be tracked down as an expert 
on the subject. “I wrote some stuff on this years and years ago,” he 
told me, surprised that I had uncovered his work. 

His early findings seemed to deserve new scrutiny as I consid- 
ered the possible analogies to food. 

Staddon and I talked about the concept of “asymmetrical selec- 
tion pressure.” From the standpoint of evolution, a bird’s preference 
for a larger egg over a smaller one makes sense. Smaller eggs are 
more likely to be nonviable, so birds that consistently choose them 
would not have been likely to survive as a species. Their preference 
for a giant egg is a logical extension of a preference for the egg that 
seems most likely to be viable. 

I asked Staddon about the kind of food we eat today. “Now 
I’m eating very energy-dense sugar and fat,” I said. “And I’ve arti- 
ficially created it. It didn’t exist in the wild. Is it a supernormal 
stimulus?” 

It would be, said Staddon. “It is not only exaggerated, it also has 
never been seen in nature.” Those features define the term. 

“Why do I prefer an exaggerated stimulus?” I asked. 

“Your ancestors were punished for preferring a smaller-than- 
normal stimulus but not punished for preferring a larger-than-normal 
stimulus,” explained Staddon, harkening back to asymmetrical selec- 
tion pressure. He talked about the “gradient of preference” established 
by evolution—whether it’s a gigantic egg or a hyperpalatable food, 
a lot seems to be more desirable than a little. An entertainment 
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spectacle, such as Disneyland or Las Vegas, attracts us in much the 
same way. 

Today’s choices only push us farther along that gradient. “In the 
selection pressures acting on the species, more sugar was always 
better than less,” said Staddon. The amount of sugar in food today 
goes beyond the level we could have experienced naturally—and 


that just means we desire it all the more. 
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Rewarding Foods Become 


Hot Stimuli 


CC 


a 


On a scientific level, I already understood that salient foods focus 
our attention and that dopamine promotes the approach behavior 
that brings us to them. I also understood this on a personal level, 
through my enthusiasm for chocolate frozen yogurt with sprinkles 
and cookie dough. 

Not so many decades ago a single flavor of store-bought ice cream 
was a special treat. Our options ran to vanilla, chocolate, and straw- 
berry—and when we could buy all three flavors in a single carton, we 
saw that as a great innovation. Over time, many more flavors became 
available, and then specialty ice cream stores opened, serving premium, 
higher-fat ice cream. In the 1970s, Steve’s Ice Cream was the most 
famous ice cream parlor in the Boston area, earning its reputation for 
long lines of fans by mixing “smoosh-ins”—Heath bars, Reese’s peanut 
butter cups, and other confections—into a scoop of ice cream. Then 
a novelty, now it’s entirely commonplace. The food industry has 


certainly figured out what captures consumer awareness. 
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Today, of course, ice cream has countless flavors and varieties, 
and so do most other foods. Once there were just a few kinds of hot, 
fresh bagels—we could buy a plain bagel, or one with sesame or 
poppy seeds. Now bagels come flavored with onions, garlic, cinna- 
mon and raisins, blueberries, and chocolate. The Panera Bread chain 
goes further, offering the cherry vanilla bagel, the Asiago cheese 
bagel, the French toast bagel, and the Dutch apple and raisin bagel. 
Each one comes loaded with sugar on fat on salt. 

Mike McCloud of Uptown Bakers, an artisanal wholesale bak- 
ery based in Maryland, called these “tricked-out” bagels. “You take 
a basic concept like a bagel, which is a very clean bakery item. To 
appeal to a different market segment, you ‘trick it out,” McCloud 
said. “You add ingredients to change the mouthfeel and the texture. 
You put jalapefios and corn kernels in it and call it a southwestern 
bagel.” 

My son says that Panera’s cinnamon crunch bagel is the best 
he’s ever eaten. It’s the restaurant’s top seller, so that’s what I 
decided to try. 

I read the list of ingredients first. After unbleached flour and 
water, the bagel contained both vanilla drops (which include sugar 
and partially hydrogenated palm kernel oil) and cinnamon drops 
(with sugar and palm oil). Other ingredients included brown sugar, 
honey, vanilla, salt, molasses, and more palm oil, topped with sugar, 
cinnamon, and soybean oil. 

Taking my first bite, I concentrated on the sensory hits it pro- 
vided. The topping gave the bagel a crunchy sweetness, which 
contrasts nicely with the soft interior. The aroma of cinnamon was 
pleasant and persistent, and the vanilla chips offered appealing 
bursts of flavor. 

As I chewed, the bagel was quickly transformed into a moist wad 
in my mouth, with the crunch becoming finer as it dissolved. It was 
easy to chew and to swallow, and its sweetness lingered yet didn’t 
overwhelm the other flavors. Well lubricated by its fat content and 
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mixed with my saliva, the wad of bagel melted perfectly in my 
mouth, disappearing after only a few chews. 

The cinnamon crunch bagel was manufactured to perfection. 
Panera had figured out how to put fat, sugar, and other flavor 
enhancements together to provide exactly the sensory experience | 


wanted. 


Armed with a deeper understanding of how the human brain is 
wired to focus attention on the most salient stimuli, you may listen 
differently to the following television advertisement sponsored by 
T.G.L. Friday’s, the chain restaurant designed to be the ultimate 


food carnival. 


This isn’t about grabbing a bite. It’s about a bite grab- 
bing you. ’Cause when Friday’s gets hold of your appetite, 
we're not letting go. We are going to bring on the flavor ’til 
your taste buds explode like fireworks. We are going to 
dribble glazes and pour on smoky sauces. We are going to 
pan-fry, sauté, and dream up new dishes that have never 


been created before. Three courses. New tastes. 


This is an apt description of how a food becomes salient and 
how we respond. One appetizer, the Parmesan-Crusted Sicilian 
Quesadilla, is described on the menu as follows: “Packed with sau- 
téed chicken, sausage, bruschetta marinara, [and] bacon and oozing 
with Monterey Jack cheese. We coat it with Parmesan and pan-fry it 
to a crispy, golden brown, then drizzle it with balsamic glaze.” 

Dessert is equally multisensory: Chocolate Peanut Butter Pie 
topped with whipped cream and a Reese’s peanut butter cup, or 
Chips Ahoy! Ice Cream Sundae topped with Chips Ahoy! cookie 
crumbles, hot fudge, caramel sauce, and whipped cream. 

No one has studied the effects of the T.G.I. Friday’s quesadilla 


or Panera’s cinnamon crunch bagel on dopamine, but it’s not a 
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drastic leap to suggest that they have the same effect as other com- 
binations of stimulating ingredients. Chocolate, with its high fat 
content, and sucrose increase dopamine levels in animals that have 
eaten recently enough not to be hungry. Combine sucrose and alco- 
hol and we see the same multisensory effect. And there is even more 
arousal when we combine all three stimulants—an animal that eats 
a combination of sucrose, chocolate, and alcohol releases the great- 
est levels of dopamine. 

When layer upon layer of complexity is built into food, the 
effect becomes more powerful. Sweetness alone does not account for 
the full impact of a soda—its temperature and tingle, which results 
from the stimulation of the trigeminal nerve by carbonation and 
acid, are essential contributors as well. 

“The complexity of the stimulus increases its association to a 
reward,” said Gaetano Di Chiara, an expert in neuroscience and 
pharmacology at the University of Cagliari, in Italy. Elements of 
that complexity include tastes that are familiar and well liked, espe- 
cially if they aren’t always readily available; a multitude of sensory 
inputs; and the learning associated with having had a pleasurable 
experience with the same food in the past. 

We have discovered that increasing the multisensory aspects of 
a stimulus, or adding other compatible stimuli, can strengthen the 
reinforcing effect. The more potent and multisensory foods become, 
the greater the rewards they may offer and the more we learn to 
work for them. Much of the excitement takes place in the orbito- 
frontal cortex, the brain region where neurons fire in response to 
rewarding foods. The more someone wants to eat highly palatable 
food, the more activity we see in the orbitofrontal cortex. The 
excitement in the brain generated by these multimodal stimuli 
increases our desire for further stimulation. 

This is not the kind of language the food industry likes to use 
in its advertisements. But the science helps us understand what 
happens when we walk into many of America’s most popular restau- 


rants. It explains how foods become hot stimuli. 
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Cues Activate Brain Circuits 


That Guide Behavior 


Activity in the brain is stimulated not only by food itself, but also by 
cues suggesting that food is nearby. First, we have to learn through 
experience that a cue is linked to a specific food. Once this happens, 
the signal that predicts the food, rather than the food itself, gener- 
ates the dopamine response. This signal then becomes the trigger of 
desire. We call this a “conditioned stimulus.” The cues grip us, 
arousing us to act. 

Every high school student knows the story of Pavlov and his 
dogs. In the late nineteenth century, Russian scientist Ivan Petro- 
vich Pavlov began studying the reflexive responses of his animals. 
His enduring contribution was to demonstrate that if he rang a bell 
at the same time he fed his dogs, the animals would learn to associ- 
ate the sound of that bell with food. Eventually the animals would 
secrete saliva and drool at the sound of the bell, even when it wasn’t 
accompanied by food. 

The bell became a conditioned stimulus, generating a predict- 


able response. 
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Conditioning can happen quickly. In one study, people were 
given a high-sugar, high-fat snack for five consecutive mornings. 
For days afterward, they wanted something sweet at about the same 
time each morning that they had been fed the snack, even though 
they had not previously snacked at that time. Desire had already 
taken hold. 

Wolfram Schultz, a professor of neuroscience at the University 
of Cambridge, is among contemporary scientists who have built on 
Pavlov’s seminal finding in their studies of dopamine. Schultz is 
interested in the cause and timing of spikes in dopamine activity. 

An animal releases dopamine in a steady and fairly consistent 
pattern when it is not being stimulated. But give an animal a reward, 
and transient bursts of increased dopamine can be detected in its 
brain. 

By implanting electrodes in the nucleus accumbens of an animal, 
Schultz was able to record the timing and level of that dopamine 
release. In an experiment, he looked at what happened when mon- 
keys were given a reward they didn’t expect—a taste of sweet juice. 
There was an upward spike in their dopamine levels. 

Next he gave the monkeys a visual or auditory cue, followed 
almost immediately by the same juice. Once they became familiar 
with that sequence of events, their patterns of dopamine firing 
changed. Based on learned experience, the animals began to recog- 
nize the cue as a signal that the juice was coming and responded 
with elevated dopamine activity. Rather than firing at the reward 
itself, dopamine fired in response to the stimulus that predicted the 
reward. 

Given dopamine’s role in focusing attention, the pairing of a cue 
with a reward had a potent effect on behavior. 

When Regina Carelli, a professor of psychology at the Univer- 
sity of North Carolina at Chapel Hill, measured electrical activity 
in the brain of a rat, she saw something similar. Milliseconds after 
the animal received a cue it had learned to associate with palatable 


food, several subsets of neurons responded to the conditioned 
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stimulus by firing robustly. When the cue did not predict a food 
reward, the brain responded very differently, with some neurons 
exhibiting a much smaller response and others showing almost no 
activity at all. 

The contrast was clear: Cues that are associated with rewards 


turn on electrical activity in the brain. 


“Incentive salience,” a term coined by Kent Berridge, helps explain 
what’s going on. Simply put, incentive salience is the desire, acti- 
vated by cues, for something that predicts reward. It’s a learned 
association—we learn to want a food or some other substance we 
once liked. We may no longer like that food (although often we do). 
But it’s the wanting, not the liking, that drives us to do the work 
necessary to obtain that food. 

Cue-induced wanting, said Berridge, is “triggered by the sight of 
a cookie or someone lighting up a cigarette nearby or clinking the ice 
cubes in the glass of alcohol. . . . Those kinds of cues have the power 
to evoke the desire to take that thing again.” Experience imbues the 
cue with incentive salience. Positive emotions become embedded in 
cues, which then develop a force of their own. 

We’ve already seen some kinds of cues. Animal studies often 
use a light or a tone. For humans, visual cues include not only the 
sight of food, but the sight of a restaurant where we once ate that 
food, the street corner we pass en route, or a billboard advertising 
that restaurant. Sounds and smells, as well as attributes such as 
time of day and location, can assume the same stimulating power. 
So, too, can the people and the moods, both positive and negative, 
that were once associated with a stimulus. The aroma of a cherry 
pie can evoke your grandmother’s home-cooked meals, creating 
desire. 

Driven by dopamine, these cues motivate the reward-seeking 
behavior that is a basic survival tool. Once a cue gains incentive 
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salience, dopamine pushes us to pursue the object of our desire and 
doesn’t readily allow us to be thrown off course. 

“The pursuit of rewards tends to proceed to completion despite 
obstacles and distractions,” commented Steven Hyman, professor of 
neurobiology, as well as provost, at Harvard University. “If I were 
heading up to my study to find a neuroanatomy paper, any distrac- 
tion might derail my intention to go and read it. But if I’m going in 
pursuit of something rewarding, especially something intensely 
rewarding, I’ll tend to complete the task.” 

Over time, the pairing of a cue and a reward may intensify fur- 
ther. The association can increase in strength as a result of repeated 
experience, or sensitization. A classic drug effect, sensitization is the 
mechanism by which the same dose of a drug produces a larger 
effect with repeated use. “We can talk about the motivational power 
of cues if they are evoking something like incentive salience,” said 
Berridge. “And that can build over time, either through learning or 
if sensitization kicks in to magnify the cue-triggered neuronal 
process.” 

In my conversation with Berridge, he theorized that only a sub- 
set of the population has heightened incentive salience, and that 
rewarding foods trigger overeating primarily in that group. Whether 
or not these people actually like the food more, Berridge suspects 
they will respond to the presence of food cues more intensely and 


are more likely to be overpowered by them. 


Schultz’s monkeys and Carelli’s rats, like Pavlov’s dogs, have been 
conditioned to expect that a cue will be followed by a reward, and 
because of that learned association, they release dopamine in the 
presence of a cue. John Salamone and others have demonstrated that 
dopamine then leads us to eat rewarding foods, which in turn stimu- 
lates the pleasure-enhancing opioid circuitry. 

Putting together the various lines of study, we gain a fuller picture 
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of the cycle: A cue triggers a dopamine-fueled urge . . . dopamine leads 
us to food . . . eating food leads to opioid release . . . and the produc- 
tion of both dopamine and opioids stimulates further eating. 

The cue stimulates arousal, we pursue the reward and we expe- 
rience release, and the arousal eases. 

Cues ensure that we will work hard to obtain the reward. That 
concept is well known in the food industry, where the most impor- 


tant goal of food design is to create anticipation. 


Emotions Make Food 


Memorable 


Given the sensory power of sugar, fat, and salt, we might expect 
everyone to be drawn to much the same foods. But we’re not, in 
part because our preferences are strongly influenced by what has 
happened to us in the past. A history of personal experience gives 
particular foods an emotional charge, and those emotions become 
lodged in our memory. 

Andrew, the journalist we met in the opening of this book, 
recalls being taken as a young boy to Carvel, the legendary ice cream 
chain in New York, to celebrate every Little League victory. The 
childhood memory still holds enough power that whenever he goes 
back to New York, his desire to head to Carvel battles with his 
determination not to do it. It takes his wife, whom he jokingly calls 
his “AA sponsor,” to hold him back. 

For me, it’s chocolate-covered pretzels that have become imbued 
with emotional resonance. Walking past the hotel where I bought 
those pretzels years earlier jogs my memory of the pleasure associ- 


ated with them and makes me want more. The circumstances that 
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once surrounded the act of eating a rewarding food become the core 
of an emotional experience, and that feeling gets stored in working 
memory, where it can be readily recalled. A cue triggers that recall, 
and recall stimulates desire. 

As those positive associations become ingrained, they can moti- 
vate our behavior even when we're not aware of them. Food becomes 
what Walter Mischel has called a “hot stimulus,” lighting up the 
emotional centers of the brain, getting us to think, feel, and respond 
to our desire. Memories interact with the reward pathways that 
drive our behavior. 

We can see the potency of memory and reward illustrated in a 
study in which subjects were shown pictures of various items, some 
linked to an opportunity to earn a monetary reward and some not. 
Unsurprisingly, MRI scans showed that when people looked at pic- 
tures signaling a monetary reward, the dopamine-rich areas of their 
brains were activated. 

Three weeks later the researchers asked the same study partici- 
pants what they remembered about the pictures—and discovered 
that participants had a significantly sharper memory of the pictures 
that predicted rewards. 

“These results provide evidence for a relationship between acti- 
vation of dopaminergic areas and . . . long-term memory formation,” 
wrote the study investigators. 

Or, in the arguably more poetic words of two Stanford scien- 


tists, “Reward circuits can whisper in the ear of memory circuits.” 


One clear weekend afternoon I drove across the Golden Gate Bridge 
and up to Sonoma County with Bill Schultz, a close friend visiting 
from the East Coast. We were on a quest for a restaurant where he 
had eaten a unique dessert fifteen years before—a strawberry milk- 
shake inside a chocolate bag. (It was made by filling a paper bag with 
chocolate, then freezing it so it became a container for the shake.) 
Both the presentation and the combination of tastes still loomed 
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large in his mind, and we went from restaurant to restaurant search- 
ing for the chef who had created the unforgettable concoction. 

“When people conjure up a memory of a food that they really 
like a lot and it is not available to them for some reason, they feel 
desire,” said Marcia Pelchat, an expert in physiological psychology 
who works at Monell Chemical Senses Center. “A memory of plea- 
sure leads to desire.” 

Bill remembered both the taste and the unique look of the 
milkshake, but it was the setting and his emotions at the time that 
intensified his longing. The day he encountered the dessert had 
been a special one. Nearing the end of an adventurous, cross-country 
road trip, he was celebrating with an outdoor meal among friends 
in a California vineyard. Marriage was on his horizon. 

That sensory pleasure and personal history had become 
embedded in the idea of the milkshake, and Bill recalled it all in 
our afternoon’s odyssey through northern California in search of 
a taste, and a memory. 

The power of such memories is undeniable. Ask people what 
they were doing on November 21, 1963, or September 10, 2001, and 
they’re unlikely to recall. But mundane details about the days that 
followed are seared into the memories of most Americans alive at 
the time. This common experience is supported by a substantial 
body of research suggesting that we’re better at remembering details 
when they’re associated with emotionally charged events. 

That’s the food industry’s goal in its television advertising. We 
aren't being sold nutrition or satisfaction. We are being sold emo- 
tions. That’s what the Applebee’s campaigns “Eatin’ Good in the 
Neighborhood” and “The Flavors That Bring People Together” are 
all about. 
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Rewarding Foods 


Rewire the Brain 


In theory there’s a limit to how much stimulation rewarding foods 
can generate. The biological value of dopamine lies in its power to 
activate an animal’s pursuit of food. When food is not immediately 
necessary, the brain is built to release less dopamine. We are sup- 
posed to habituate—to neuroadapt—by reducing the neural response 
that otherwise drives us toward a stimulus. That’s part of the drive 
for balance. “Homeostasis does not tolerate excesses,” said Andras 
Hajnal, associate professor of neural and behavioral sciences at 
Pennsylvania State University. 

Sometimes that’s indeed what happens, as a study by the Italian 
researcher Gaetano Di Chiara showed. When he first gave animals 
a cheese-flavored snack food called Fonzies, the levels of dopamine 
in their brains increased. Over time, habituation set in, dopamine 
levels declined, and the food lost its capacity to activate their 
behavior. 

But there’s more to the story. It turns out that if the stimulus is 
powerful enough, novel enough, or administered intermittently 
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enough, the brain may not curb its dopamine response after all. 
Desire remains high. We see this with cocaine use, which does not 
result in habituation. A person who uses drugs of abuse will con- 
tinue to release dopamine, generally at the same level as occurred 
with the initial use. 

Hyperpalatable foods alter the landscape of the brain in much 
the same way. I asked Di Chiara to study what happens after an ani- 
mal is repeatedly exposed to a high-sugar, high-fat chocolate drink. 
When he’d completed his experiment, he sent me an e-mail with 
“Important results!!!!” typed in the subject line. He had demon- 
strated that the dopamine response did vot diminish after an animal 
was exposed to the chocolate drink for a prolonged period of time. 
There was no habituation. 

Novelty also impedes habituation: Dopamine levels remained 
elevated when the opportunity to feed on Fonzies was followed by 
access to chocolate. Habituating to one rewarding food does not 
habituate us to another. 

Intermittency is another driver. Give an animal enough sugar- 
laden food, withdraw that food for the right amount of time, and 
then provide it again in sufficient quantities, and dopamine levels 
may not diminish. 

Andras Hajnal and I decided to study the effect of both contin- 
ued and intermittent exposure to a high-fat, high-sugar vanilla drink 
on the brain’s dopamine system. When we exposed animals to the 
highly palatable food daily for eight weeks, the brain was stimulated 
to keep on releasing dopamine—we saw no evidence of habituation. 
And when we limited exposure to just two days a week, the stimulat- 
ing effect was even greater, with more dopamine being released. 

The trick to overcoming habituation, Hajnal told me, was to 
keep the food “relevant” to the animal. That can be achieved by 
offering a tantalizingly small amount of stimulating food, providing 
access to that food at the same, predictable time, or using other 
strategies that create a sense of anticipation. The effect is to under- 


mine the brain’s capacity to habituate to a persistent stimulus. 
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There’s still a lot we don’t know about the relationship between 
the dopamine-driven motivational system and our behavior in the 
presence of rewarding foods. But we do know that foods high in 
sugar, fat, and salt are altering the biological circuitry of our brains. 
We have scientific techniques that demonstrate how highly reward- 
ing and reinforcing foods—and the cues associated with them— 
change those circuits. Craig Schiltz, who conducted research at the 
University of Wisconsin—Madison, has shown that there are shifts 
in what he calls the “functional connectivity” among important 
brain regions: After repeated exposure to stimuli and cues, the con- 
nections among the neural circuits change, and so do their response 
patterns. 

Rewarding foods are rewiring our brains. As they do, we 
become more sensitive to the cues that lead us to anticipate reward- 
ing foods. In that self-perpetuating circularity lies a trap into which 
Sarah, Andrew, Samantha, and Claudia, whose stories began this 
book, have fallen. They cannot control their responses to highly 
palatable foods because their brains have been changed by the foods 
they eat. 


Eating Behavior 


Becomes a Habit 


CHAPTER 13 


Habits develop when familiar stimuli activate well-established neu- 
ral pathways that produce repetitive behavior. The same cues prompt 
us to react the same way. 

Over time, the act of eating highly rewarding food creates an 
automatic response. We build “action schemata,” mental imprints of 
the actions we take and the specific sequence in which we take them. 
Action schemata develop more quickly and become stronger when 
the stimulus driving our behavior is reinforcing. 

Once a script becomes imprinted in the brain, the behavior it 
dictates becomes so routine that we can respond before we’re even 
conscious of a stimulus. A substantial body of scientific literature 
attests to this: Researchers have been able to measure movement 
before subjects know they’re going to move. Brain activity stimu- 
lates a motor response in advance of awareness. 

I called Joshua Berke at the University of Michigan in Ann Arbor 
to learn more about how repeat experience strengthens the circuits 


in the brain. He helped me understand the somewhat fuzzy but 
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useful distinction between goal-directed and habit-driven behavior. 

An example of goal-directed behavior is the process of thinking 
about ice cream, desiring ice cream, and then taking deliberate steps 
to obtain ice cream. All of this involves a specific set of motivational 
neural circuits. If I walk into my house intent on taking a carton 
from the freezer, my activity is goal directed and consciously reward 
driven. I want that ice cream and I’m going to act to obtain it. 

But if I do that often enough, the mental process changes. It 
becomes habit-driven behavior—less deliberate and more repetitive— 
and engages different neural circuitry. No longer motivated by 
a conscious desire for food, I head straight to the refrigerator when 
I get home because it’s a habit. My motor behavior has become 
automatic. 

Dopamine influences both types of behavior, revving up the 
motivational circuits of the brain and strengthening the power of 
habit. The circuitry operates in roughly parallel loops, with one 
loop acting as the processing center for motivational information 
and another focusing on the motor activity associated with habits. 

The implications for someone trying to control food intake are 
obvious. As habits are learned, the brain “comes to code whole 
sequences of behavior as performance units that can be triggered by 
specific contexts,” explained scientists who study neural representa- 
tions of habits. Cues in the environment become the triggers of pre- 
dictable and automatic actions. 

When it comes to food, we are, in essence, following an eating 


script that has been written into the circuits of our brains. 


Habits permit living creatures—both those with highly developed 
brains and those with less-developed brains—to act quickly in 
response to routine events. This can be convenient, allowing us to 
do something without the need to pay close attention; we can tie our 
shoelaces and still hold a conversation. But that convenience comes 


at a price. The brain architecture making it possible allows us to act 
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without awareness, not fully in control of our actions. In fact, that 
loss of control is the whole point. 

“Loss of control is the effective strengthening of this habitual 
system,” Joshua Berke said. “A habit is a way of saving cognitive 
effort. It makes sense to have a system that, when faced with the 
same situation over and over, allows a fixed response without having 
to think about it.” 

Habits are learned slowly, but once they are in place, they are by 
their very nature difficult to break. “One defining feature of habits 
is that they are resistant to extinction,” said Berke. “Habits are very 
inflexible....They’re very unresponsive when a situation 
changes.” 

The distinction between behavior driven by a goal and behavior 
driven by habit is demonstrated well by another study of high-sugar 
food. For a week researchers placed sucrose pellets at the end of a 
runway, and a group of animals ran to eat them at the first opportu- 
nity. The animals were then moved to another room where they 
again ate sucrose pellets in large quantities, but this time they were 
deliberately made ill when their meal was over. When they returned 
to the runway the next day, their behavior looked markedly different; 
instead of running toward the food, they ambled in that direction 
and showed little interest in eating it. 

Contrast that with the results after a longer exposure. In the 
next round of experiments, animals had three weeks, rather than 
one, in which to eat the sucrose pellets at the end of the runway. 
Everything else stayed the same—after the three-week test period, 
they were again offered large quantities of sucrose pellets and again 
made ill. Back on the runway the next day, their behavior was no 
different than it had been before they became sick. ‘The animals 
again ran vigorously toward the food and put it in their mouths. 

“It is a nice illustration of the difference between motivational 
behavior and habit,” said Berke. After a single week’s exposure, the 
association of the food with illness had stripped away the animals’ 


motivation to eat more. But after three weeks, habit set in and the 
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animals acted without awareness. The outcome—eating food that 
had once made them ill—was no longer a deterrent to repeated 
motor activity. That’s an experience familiar to people as well, 
including me. In the past, eating too much pizza has made me feel 
ill, but that did not prevent me from eating it again. 

The more rewarding the food, the stronger the learning experi- 
ence that creates the automatic behavior. That’s the danger of habit. 
But habit formation has the potential for good as well. If we can 
learn to turn all of this around, we can eventually create new habits, 


ones that motivate us to pursue other, healthier sources of reward. 


Ree 


‘The Food 


Industry 


A Visit to Chili’s 


Years of research had educated me about how sugar, fat, and salt 
change the brain. I understood some of the parallels between 
hyperpalatable foods and drugs of abuse, and about the links among 
sensory stimulation, cues, and memory. I’d met enough people like 
Claudia and Maria to understand how even the thought of food 
could cause them to lose control. 

But I wasn’t fully prepared for the discoveries I made about irre- 
sistibility and whoosh, the Monster Thickburger and Baked! Chee- 
tos Flamin’ Hot, about indulgence and purple cows. Without 
necessarily understanding the underlying science, the food industry 


has discovered what sells. 


I was sitting at Chili’s Grill & Bar in Chicago’s O’Hare Airport 
waiting for a late-night flight. At a nearby table a couple in their 


early forties was deep into a meal. The woman was overweight, with 
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about 180 pounds on her five-foot-four-inch frame. The Southwest- 
ern Eggrolls she had ordered were listed as a starter course, but the 
enormous platter in front of her had been heaped with food. The 
dish was described on the menu as “smoked chicken, black beans, 
corn, jalapefio Jack cheese, red peppers, and spinach wrapped inside 
a crispy flour tortilla,” and it was served with a creamy avocado- 
ranch dipping sauce. Despite its name, the dish looked more like a 
burrito than an egg roll, an only-in-America fusion approach. 

I watched as the woman attacked her food with vigor and speed. 
She held the egg roll in one hand, dunked it into the sauce, and 
brought it to her mouth while using the fork in her other hand to 
scoop up more sauce. Occasionally she reached over and speared 
some of her companion’s french fries. The woman ate steadily, work- 
ing her way around the plate with scant pause for conversation or 
rest. When she finally paused, only a little lettuce was left. 

Had she known someone was watching her, I’m sure she would 
have eaten differently. Had she been asked to describe what she had 
just eaten, she probably would have substantially underestimated her 
consumption. And she would probably have been surprised to learn 
what the ingredients in her meal really were. 


The woman might have been interested in how my industry source, 
who had called sugar, fat, and salt the three points of the compass, 
described her entrée. Deep-frying the tortilla drives down its water 
content from 40 percent to about 5 percent and replaces the rest 
with fat. “The tortilla is really going to absorb a lot of fat,” he said. 
“It looks like an egg roll is supposed to look, which is crispy and 
brown on the outside.” 

The food consultant read through other ingredients on the 
label, keeping up a running commentary as he did. “Cooked white 
meat chicken, binder added, smoke flavor. People like smoky fla- 


vor—it’s the caveman in them.” 
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“There’s green stuff in there,” he said, noting the spinach. “That 
makes me feel like ’m eating something healthy.” 

“Shredded Monterey Jack cheese. . . . The increase in per-capita 
consumption of cheese is off the chart.” 

The hot peppers, he said, “add a little spice, but not too much to 
kill everything else off.” 

He believed the chicken had been chopped and formed much 
like a meat loaf, with binders added, which makes those calories 
easy to swallow. Ingredients that hold moisture, including auto- 
lyzed yeast extract, sodium phosphate, and soy protein concen- 
trate, further soften the food. I noticed that salt appeared eight 
times on the label and that sweeteners were there five times, 
in the form of corn-syrup solids, molasses, honey, brown sugar, 
and sugar. 

“This is highly processed>” I asked. 

“Absolutely, yes. All of this has been processed such that you can 
wolf it down fast... chopped up and made ultrapalatable. ... Very 
appealing looking, very high pleasure in the food, very high caloric 
density. Rules out all that stuff you have to chew.” 

By eliminating the need to chew, modern food processing tech- 
niques allow us to eat faster. “When you're eating these things, 
you've had 500, 600, 800, 900 calories before you know it,” said the 
consultant. “Literally before you know it.” Refined food simply 


melts in the mouth. 


With more than 1,400 locations and $3.2 million in sales per restau- 
rant in 2007, Chili’s has been immensely popular. I visited the chain’s 
restaurants in perhaps twelve different settings, many of them more 
than once. Often the restaurant was full, and sometimes crowds 
clustered at the front door waiting for tables. 

At a Chili’s north of the Golden Gate Bridge, I ordered 
Kickin’ Jack Nachos, which were a featured appetizer, and two 
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entrées—Boneless Shanghai Wings and Margarita Grilled 
Chicken—for myself and a colleague. 

First, the Kickin’ Jack Nachos. The plate was artfully presented, 
with the chips arranged in a circle surrounding a colorful chopped 
salad topped with a mound of pico de gallo salsa and another mound 
of sour cream. A slice of jalapefio pepper rested in the center of 
every chip. Marketed with the tagline “Live a little,” the Kickin’ 
Jacks are a variation on the chain’s classic nachos. The fried corn 
chip serves as the carrier for a layer of mashed black beans and a 
layer of zesty Monterey Jack cheese (there’s more cheese in the 
Kickin’ Jack nachos than in the classic version). A margarita spice 
mix gives them “extra kick.” 

Next, Boneless Shanghai Wings. As described on the menu, 
these were “crispy breaded chicken breast topped with sweet and 
spicy ginger-citrus sauce and sesame seeds. Served with spicy-cool 
wasabi-ranch dressing for dipping.” A dozen fat and textured chicken 
nuggets were set down in front of me—they looked great and had 
flavor to match. 

Finally, Margarita Grilled Chicken. “We start with tender, juicy 
chicken breast, marinate it with our classic Margarita flavoring, and 
grill it to perfection,” according to the menu. The dish is served 
with rice, black beans, strips of fried tortilla, and salsa. My dinner 
companion seemed to think it was relatively healthy. 

Like the other dishes, it’s artistically presented—a crosshatch of 
grill marks blackens both sides of the large, boneless breast, which 
sits atop accompaniments of contrasting colors and textures. The 
uncooked chicken had been in a marinade that combined orange 
juice, tequila, triple sec, sweet-and-sour mix, and artificial color, 
thereby including sugar, two kinds of oil, and salt. It was shipped 
frozen in twenty-five-pound bags, each containing about fifty pieces 
of meat, plus whey protein concentrate and modified tapioca starch. 

Nick Nickelson, a chief scientist at the Dallas-based Standard 
Meat, a supplier to Chili’s, said that the chicken and marinade were 
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tumbled together in a piece of equipment that resembled a cement 
mixer. “It pulls the marinade into the muscle,” said Nickelson, 
breaking down the cellular structure of the meat and tenderizing it 
in the process. 

Another common way to get marinade into meat is through 
needle injection. Hundreds of needles are used to pierce the meat, 
tearing up the connective tissue. “It’s been prechewed,” said Billy 
Rosenthal, former president of Standard Meat. 

For all that, very little in the appearance or flavor of Chili’s food 
suggests how much sugar, fat, or salt it contains, or how easily it 
goes down. A woman sitting near me eating nachos finished about 
two-thirds of her portion and then pushed her plate to the far side 
of her table. A few seconds later, she reached over and began to nib- 


ble again. 


Every time I ordered food at a Chili’s I casually asked the server, 
“What’s in this?” Sometimes J asked the same question of the man- 
ager. I never asked for the recipe—I knew that was proprietary 
information. I didn’t care what spices and seasonings were used, but 
I did want to know the major ingredients in the food I was ordering. 
As a consumer, I thought it was reasonable to find out what I was 
going to eat. 

Staff were generally reluctant to answer my question. 

“We can’t tell you,” one manager said flatly. 

“What are you concerned about?” asked a server. “What are 
your allergies?” 

“I’m not sure I’m allowed to say,” someone else said hesitantly. 

Whatever the ingredients, my food consultant contact seemed 
to understand why some foods just slide down the throat. About the 
Boneless Shanghai Wings, he said, “Taking it off the bone is like 
taking the husk off the nut.” That processing step reduces the need 


for chewing, making the food faster to consume. 
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Those wings contain a solution of up to 25 percent water, hydro- 
lyzed soy protein, salt, and sodium phosphate. The water is in there 
for several reasons. First, it bulks up the chicken—the industry calls 
this “reducing shrinkage.” Second, water is cheaper than chicken 
breast, so it’s less costly to produce. And finally, water makes the 
food softer and chewing easier. 

Before the chicken is shipped from the manufacturing plant, it’s 
battered, breaded, predusted, and frozen. This creates a salty coat- 
ing that becomes crispy when fried in fat. “All this stuff absorbs fat, 
dries out this batter and breading, and replaces water with oil. So 
now you've got batter and breading that is probably 40 percent fat,” 
according to the food consultant. The crispy coating, which also 
contains corn-syrup solids, dried yeast, and soybean oil, may repre- 
sent up to half the volume of the nuggets on the plate. 

Boxes containing eight four-pound bags of ginger-citrus sauce, 
each with a refrigerated shelf life of about four months, are shipped 
to Chili’s restaurants to accompany the chicken. The ingredients in 
the sauce sound relatively benign: sugar, hoisin sauce, vinegar, soy 
sauce, garlic, chili paste, modified food starch, and orange juice 
concentrate. But sugar is the dominant nutrient, and salt is listed 
three times. 

The ginger-citrus sauce “introduces syrupy, sweet, clingy stuff,” 
said the consultant. “Sugar on sugar, really just different sugars. 
And lots of salt. And lots of intense flavor.” The hoisin sauce con- 
tributes saltiness and a browning effect, while the orange juice 
concentrate adds a tangy fruit flavor. 

Apparently Chili’s considers all of this insufficiently enticing. 
Accompanying the fried and sweetened chicken concoction is a 
wasabi ranch dressing, which is made from mayonnaise, buttermilk, 
spices, and wasabi powder and has a pleasantly sharp bite. “Wasabi 
has kind of a cool, green look to it, and people love creamy,” said 
the consultant. “The most popular salad dressings are creamy,” he 


added. “The most popular soups are creamy.” 


THE Foop INDUSTRY 


The wings are served in a basket lined with waxed paper and 
bits of strange-looking crispy noodles that absorb excess fat. 

“How sensory is the meal?” I asked. 

“Tt’s the quintessential example of how to cram as much hedonics 
as you can into one dish,” he answered. The needle on his three- 
point compass must have been gyrating wildly. 

Like most chain restaurants in America, Chili’s serves hyper- 


palatable food that requires little chewing and goes down easily. 
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Cinnabon: A Lesson 


in Irresistibility 


The Cinnabon story began in a farmhouse in Snohomish, Washing- 
ton, thirty-five miles outside Seattle, where family and friends once 
gathered for legendary Sunday dinners of fried chicken, baked 
beans, and cinnamon rolls. A woman named Jerilyn Brusseau 
recalled the spirit of those occasions vividly; this was her grand- 
mother’s house, and she remembered the love her grandmother 
poured into those cinnamon rolls and the eager delight in the eyes 
of guests who were about to eat them. 

An avid cook herself, Brusseau eventually opened her own 
French-style bakery and café. She had envisioned a sophisticated 
place that would serve handcrafted croissants, quiches, and pastries, 
but her family insisted that her grandmother’s country-style cin- 
namon rolls be included on the menu, as well. The café quickly 
gained renown for its luscious cinnamon rolls, and people traveled 
great distances to sample them. The New York Times wrote about 
those irresistible cinnamon rolls. And then, one day in 1985, the 


phone rang. 
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Rich Komen was on the line. Komen is the founder of Restau- 
rants Unlimited, which today owns about thirty American-style 
restaurants, including steakhouses, grills, and fish houses. 

“Jerilyn, I have an idea,” he said. “How would you like to make 
the world’s greatest cinnamon rolls?” 


“You bet,” Brusseau replied. 


Cinnabon was a marriage of Brusseau’s culinary prowess and 
Komen’s vision of small bakeries selling fresh, warm cinnamon rolls 
in shopping malls, airports, and other easy-to-find places around 
the country. 

The signature product was developed in a test kitchen where 
Brusseau and Komen worked obsessively on every detail. “We began 
to create together the language for the quality and characteristics 
we wanted,” said Brusseau. “We started from the outside in. We 
wanted it to look this certain way. We wanted it to be voluptuous 
and full and round and have many, many, many wraps. We wanted 
it to be aromatic in a certain way, pungent and so appealing that 
people couldn’t resist it. 

“We wanted a dough that had a quality like a pillow, a dough 
that would be soft. ... And then the syrup—the cinnamon caramel 
in the center would be very soft and syrupy so there would be this 
contrast of textures.” They also envisioned a creamy topping. “We 
wanted this creaminess . .. a cream that would actually be spooned 
over the top of the rolls that would just add to this indulgent 
quality.” 

Brusseau and Komen were consumed by the quest for the finest 
and freshest ingredients available. They consulted with spice experts, 
who schooled them in the qualities of cinnamons grown all over the 
world, before settling on a bark from Sumatra. (Later Cinnabon 
used cinnamon from Vietnam, as well.) 

For months the partners baked and sampled hundreds of cinna- 
mon rolls, testing and cross-testing for different properties. Their 
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special challenge was to design something that could be cooked in a 
convection oven so the rolls could be served warm within thirty 
minutes. 

They eventually succeeded in their quest to develop the roll 
they wanted—the one Brusseau said was “very indulgent” and “abso- 
lutely irresistible.” Cinnabon celebrated its twentieth anniversary in 
2005 with 600 bakeries worldwide. 


I wanted to identify the properties that make “the world’s greatest 
cinnamon rolls” so irresistible. Brusseau warned that the answer did 
not lie only in the ingredients list. That, she said, didn’t begin to 
convey the artistry or enticement of a Cinnabon. 

“What creates irresistibility is caring, attention, visual appeal, 
and the appeal of aroma, texture, and consistency,” she explained. 
“The taste is so fulfilling. It just has something that is yum.” The 
cinnamon’s fragrance and flavor, and the memories it evokes, are 
also important, she said. “Cinnamon is a real carrier. ‘There’s some- 
thing about it, an intrinsic warmth.” 

I pushed her on the impact of some key ingredients. “Wheat 
and yeast are the basics that will give me bread,” I said. “What’s the 
next enhancement?” 

“Salt brings up the flavor,” said Brusseau. 

“What’s next?” 

“Sugar.” She explained why three different kinds are used. 
Granulated white sugar sweetens the dough and helps create its soft 
texture. Brown sugar in the sticky filling that runs to the center of 
the wrap gives a caramel flavoring, and powdered sugar in the frost- 
ing melts easily and adds a light, creamy consistency. 

Brusseau said fat was a further enhancement, giving the dough 
“a certain elasticity and richness,” and enriching the “luscious brown 
sugar, cinnamon syrupy, caramely gooey stuff inside.” The cream 
cheese in the frosting “gives it that really nice, creamy texture” and 


contributes to the aroma that draws people in. 
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Cinnamon, vanilla, and lemon add other flavor notes, and Brus- 
seau said the warmth of the rolls is yet another essential element. 
“Temperature creates this appeal. It heightens the aroma, it height- 
ens the flavor, it heightens the whole sensory experience.” 

“What happens in my mouth when I eat this?” I asked. 

First comes the “cinnamon hit,” she explained. Then a series of 
flavors and textures unfold as I bite into the pillowy dough and taste 
the sweet, slippery filling and the creamy frosting. “It melts in your 
mouth. It disappears easily. The swallow is very nice,” Brusseau said. 


“It’s amazing to me how much people love Cinnabon.” 


Given her professional interests and the extraordinary success of her 
signature product, I was somewhat surprised to learn how concerned 
Jerilyn Brusseau is about childhood obesity. 

“If someone today asked me to create the world’s greatest cinna- 
mon roll, I’d probably think differently about it,” she said candidly. 
“Twenty years ago, it was a once-in-a-while indulgence. I wasn’t so 
worried about obesity among kids. Now I am. .. . I’m very concerned 
that kids are growing up eating too many things like Cinnabon every 
day of their lives.” 

But she felt no need to apologize for her success. “I make cinna- 
mon rolls for my family for special events. I make Cinnabons for 
friends. I love to teach people about the lineage of cinnamon rolls, 
about this ordinary food made extraordinarily well so that you can 
really have a wonderful sensory experience. But I don’t teach them 
to eat it four times a day. It’s all a matter of balance.” 

Balance was something Brusseau once lacked in her own life. In 
her twenties, thirties, and forties, she battled bulimia and anorexia. 
A chef and restaurant operator who lived her days surrounded by 
tempting indulgences, there had been a time in her life when Brus- 
seau lost all sense of when she was hungry and when she was full. 
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That’s Entertainment 


Pink’s is a hot-dog stand. Since its inception as a pushcart, it has been 
in the same Los Angeles location for more than sixty-five years, at 
the corner of Melrose and La Brea Streets. The food is legendary— 
the family-owned restaurant boasts photographs of hot dog—eating 
celebrities on its Web site, and it’s earned a place of honor on “Best of 
Los Angeles” lists. When Pink’s celebrated its sixtieth anniversary by 
selling hot dogs for sixty cents apiece, customers waited in line for 
four hours to get them. Among the twenty-one varieties available at 
Pink’s are the Bacon Chili Cheese Dog, the Brooklyn Pastrami Swiss 
Cheese Dog, and the Three Dog Night Dog (three hot dogs wrapped 
in a giant tortilla and served with bacon, cheese, chili, and onions). 

I talked with Gloria Pink, whose in-laws, Paul and Betty, 
founded the operation, and asked how the business had changed 
over the years. “It is all about entertaining people,” she explained, 
emphasizing the importance of offering variety and special tastes. 
“That’s what the food business has become.” 


THE FOOD INDUSTRY 


Food as entertainment? I hadn’t quite thought in those terms. 
Later I learned that a more colloquial word is used in the food indus- 


try: “eatertainment.” 


A framed photograph of a cheese-and-pepperoni pizza reinforced 
the idea that the industry has evolved to provide mass entertain- 
ment. I noticed the photo on my food-industry source’s office wall 
and asked him about it. 

“Tt’s visually very appealing ... great taste, great texture and 
mouthfeel,” he said of the pizza’s crispy crust, sauce, and savory top- 
pings. “Mentally, your mouth waters.” 

I understood what he meant. I could almost smell the aroma of 
a pizza fresh from the oven as I looked at the photo. I could almost 
taste it. Most chain restaurants feature similar photographs—often 
prominently displayed on the menu, on table cards, or near the order 
counter, along with enticing written descriptions. 

The food industry understands exactly what it’s doing when it 
markets foods with such compelling imagery, said my source. In the 
face of the pleasure that pizza promises, consumers “suspend more 
rational thought and are drawn to the indulgence of it.” The plea- 
sure becomes a distraction, directing attention away from thoughts 
of a food’s fat or caloric content. 

“It’s a very indulgent pizza,” he said. “Indulgent is a growing 
thing.” 

The food consultant explained that Americans spend a relatively 
low percentage of their personal income on food, which makes it 
easy for them to upgrade to premium products—those that are most 
palatable, most indulgent, and, not incidentally, the most profitable 
for the industry. “Indulgence is the primary driver in premium 
products,” he said. “Generally, they’re higher in flavor and often 
higher in fat, and a lot of imagery goes with them. It’s a very profit- 
able place for the food and beverage industry.” 
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Purchasing indulgent food is an inexpensive form of entertain- 
ment, the consultant continued. “You can indulge at any level, from 
the lowliest fast-food emporium to the fanciest white-tablecloth, 
table-service restaurant.” 

In marketing indulgence, the industry knows something about 
us that we don’t fully know about ourselves. It knows that when we 
walk into a restaurant, we’re seeking much more than a satisfying 
meal. We are hoping for a respite from daily pressures, and restau- 
rants cater to that with food, imagery, and atmosphere that keep us 
entertained. In a world where people often feel under stress, “Food 
is escape, more and more,” the consultant said. “The more the food 
industry behaves like the entertainment industry, the more profit- 
able it is.” 

When everyone is competing for what the industry calls “share 
of wallet,” that’s a powerful motivation. 

I turned to a venture capitalist who knows the food business 
intimately—and has put a lot of money on the table to help it grow. 
He, too, talked about stress in contemporary society. Starbucks, he 
said, has recognized and responded brilliantly to a cultural need. 
The caffeine and sugar in the coffee, with their energizing effects, 
are certainly part of the equation, but the chain also offers some- 
thing much more primal. 

“It’s about warm milk and a bottle,” he told me. “One of my col- 


leagues said, ‘If I could put a nipple on it, ’'d be a multimillionaire.’” 
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By encouraging us to consider any occasion for food an opportunity 
for pleasure and reward, the industry invites us to indulge a lot more 
often. That theme populates the marketing reports and conferences 
that drive food-service decision making. 

“Self-indulgent treating fulfills a very important psychological 
function,” declares one report. “Indulging in a premium snack is a 


self-centered activity, a small moment of relaxation, of ‘me-time.’” 
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Another industry report, “Premium Indulgence: Capitalizing 
on the Growing Trend for Premium Treating,” which sells for about 
$6,000, expands on this theme. “Growing levels of stress create a 
need for indulgence and relaxation,” declare the authors, who esti- 
mate that consumers spend billions of dollars on “premium treating 
occasions.” Other highlights from the report: “Consumers are 
indulging themselves more often. ... A growing proportion of 
snacking occasions are premium.... Self-rewarding encourages 
premium snacking. ... There is a growing feeling that people need 
to reward themselves. . . . There is a blurring of distinction between 
needs and desires.” The report went on to offer numerous ideas for 
exploiting these trends. 

Similar themes were sounded at a Chicago conference on res- 
taurant trends sponsored by six food-industry leaders—among them 
Heinz, PepsiCo, the National Pork Board, Smucker’s, and Tyson. 
Here, too, the discussion focused on catering to consumers whose 
lives are increasingly harried. According to a survey conducted by 
the restaurant research firm Technomics, consumers are working 
longer hours and feeling more stress, and almost half of them say 
“their personal responsibilities can be overwhelming” and “they 
deserve to eat out at restaurants as often as they like.” 

But as eating out becomes more routine, the restaurant experi- 
ence risks becoming something less special. That means restaura- 
teurs need to develop creative, new approaches if they are to gain 
what a Technomics speaker called a larger “share of stomach.” Con- 
ference speakers proposed a number of ways to do that. One was to 
expand takeout offerings—consider “takeout as an experience—not a 
transaction,” advised one Technomics representative. That’s why 
Boston Market advertises its ready-to-eat supermarket line made 
from “craveable chef-inspired recipes.” It also explains Applebee’s 
Carside To Go service, with a special parking space and a dedicated 
server to hand-deliver each order, and Outback’s Curbside Take- 


Away, which maintains in each of its more than 800 stores a staff of 
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three workers who are dedicated exclusively to delivering food to 
waiting cars. “I don’t even have to put on shoes,” one satisfied Out- 
back customer told a reporter. 

Another suggested strategy for gaining stomach share was cre- 
ating a child-friendly environment. Among the tips for achieving 
that: “‘Dippables’ put fun back in food”; desserts offer an “opportu- 
nity for creativity”; and “upgrades and add-ons provide increased 
check opportunities.” 

The goal in each example is clear: Consumers feel compelled to 
indulge, and entitled to do so; the key to a successful food business 


is to offer them the best opportunities for that. 


The Era of the Monster 
Thickburger 


During the course of my research, food had begun to look different 
to me. I used to assume that when I ordered green beans at my 
neighborhood Japanese restaurant in San Francisco, I’d be getting a 
healthy plate of green vegetables. Now I realized I was more likely 
to be served beans that had been deep-fried in an oil-filled wok. 

United States Department of Agriculture data show that today 
we're eating more of everything. By far the largest increase has been 
in the consumption of fats and oils, with a 63 percent jump over a 
thirty-three-year period, from per capita annual consumption of 
about fifty-three pounds to about eighty-six pounds. 

The use of sugars and sweeteners is also up—by a modest 19 
percent—and in that same period we ate 43 percent more grain and 
7 percent more meat, eggs, and nuts. USDA data also report that 
we're eating 24 percent more vegetables, which seems like good 
news until you learn that a large component of those vegetables are 
deep-fried potatoes, in the form of french fries. 

The ready availability of formerly scarce fats and sugars reflects 
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centuries of change in agriculture and more recent developments 
in manufacturing, distribution, and government regulations. 
W. Philip T. James, an expert nutrition researcher and chairman of 
the International Obesity Task Force, offers an intriguing evolu- 
tionary perspective on the transformation of our food supply and 
our eating patterns over time. Early human diets contained only 
about 10 percent fat. Sugar intake, primarily from ripe fruit, was 
also modest. But these commodities were essential sources of the 
energy needed for survival, and we developed the biological tools to 
appreciate them when we could get them. That may be why we have 
three hundred or more olfactory receptors to sense the odors associ- 
ated with fats, as well as an innate preference for sweetness. 

An industrial and agricultural transformation after World War 
II “led to a remarkable increase in animal protein and crop pro- 
duction, and substantial increases in the availability of butter and 
vegetable oils,” wrote James. The levels of fat and sugar in food 
today illustrate the industry’s enthusiastic response “to biological 
drives and commercial opportunities,” he continued. “It is little 
wonder that food manufacturers, responding to taste panels and 
sales returns, have focused, particularly in the last two decades, on 
providing this evolutionarily rare but highly prized sensory mix as 
a routine in an increasingly varied number of foods made for con- 


venient consumption.” 


Foods rich in combinations of sugar and fat are not entirely recent 
innovations—the grilled cheese sandwich and the milkshake are 
American standards. But hyperpalatable foods are much more the 
norm today than they were in the past. 

Take the creamy rock shrimp tempura at an upmarket Japanese 
restaurant in Manhattan. The shrimp was rolled in mayonnaise, 
fried in a sweetened tempura batter, then rolled again in spicy may- 
onnaise. That’s fat on sugar on fat on fat. 

When I ordered dumplings with shrimp in a Peruvian restaurant, 
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what arrived was more like a fried doughnut with fried cream cheese 
inside. Fat on sugar on fat. 

The sizzling calamari salad served as a starter at Chinois on 
Main, Wolfgang Puck’s inventive Santa Monica restaurant, was a 
revelation. I sat at the counter where I could see into the open 
kitchen as it was prepared. “Sizzling” should have been my clue that 
the healthy-sounding dish was anything but. The chef threw 
breaded seafood into an enormous wok and deep-fried it in rice oil. 
I thought back to the food consultant’s comment about salads that 
are really “fat with a little lettuce.” 

I ordered the innocent-sounding entrée “Shanghai Lobster with 
spicy ginger curry sauce and crispy spinach.” After the chef opened 
the body of the lobster, I watched him pan-fry it facedown in peanut 
oil while the spinach sizzled in an oily wok. After the lobster was 
fried, it was baked in the oven, and when it arrived at my table, 
nothing about its appearance revealed the amount of fat it contained. 
Little wonder that one contributor to Zagat wrote, “I will die happy 
if Shanghai Lobster is my last meal.” 

In Amherst, Massachusetts, a college crowd seeks out Antonio’s 
pizzas, which are offered with toppings like beef taco, potato and 
bacon, chicken quesadilla, and a blend of ground beef, pepperoni, 
sausage, bacon, and extra cheese. The barbecue steak burrito con- 
tains black beans, rice, sour cream, and cheddar cheese. 

Another student favorite was Fatzo’s, which featured an entrée 
named “Mac the Knife”—a hamburger special topped with maca- 
roni and cheese—and eight different kinds of fries, including baked 
potato fries with ranch dressing, cheese, bacon, and onions. Sugar 
didn’t dominate, although the food certainly had some, but all of the 
dishes were filled with salt on fat on salt on fat on salt on fat. 

The high-end dessert market is equally impressive in its commit- 
ment to sensory stimulation. ‘Take Otis Spunkmeyer, which markets 
raw cookie dough that can be used by restaurants and cafés to make 
“supreme indulgence cookies.” Its Double Chunky Chocolate Dream 
uses both white and dark chocolate chunks; the Cranberry White 
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Chocolate Duo combines white chocolate chunks, sweetened dried 
cranberry halves, and molasses. Buttery Pecan Decadence and Oat- 
meal CinnaRaisin Cravin’ are two other choices that engage multiple 
senses. 

And of course at the traditional fast-food chains, which account 
for a sizable majority of the nation’s $333 billion restaurant food 
industry, combinations of sugar, fat, and salt are ubiquitous. 

The bun of a McDonald’s Big Mac contains not only the flour, 
water, and salt we expect in bread, but also high-fructose corn syrup, 
soybean oil, canola oil, and partially hydrogenated soybean oil. 
There are plans to remove the partially hydrogenated oil, in line 
with a broader movement away from trans fats, but that won’t trans- 
form the bun into health food. A breakfast sandwich from Burger 
King contains four eggs, four strips of bacon, and four slices of 
cheese. Pizza Hut offers a pizza with cheese baked into the crust. 

And consider these examples: 

At the Grand Lux Café in Las Vegas, double-baked mashed 
potatoes are wrapped in fried spring rolls and served with cheese 
and bacon. Listed as an appetizer, they come eight to a serving. 
That’s a simple carbohydrate loaded with fat, then surrounded by 
layers of salt on fat on salt on fat. 

One of the signature hamburgers at Hardee’s is called the Mon- 
ster Thickburger, which famously contains 1,420 calories and 108 
grams of fat. Bacon, cheese, and mayonnaise are layered on the 
burger, and the bun is buttered. The Monster Thickburger is little 
more than fat on fat on salt on fat on salt on fat, all on a refined 
carbohydrate. 

The International House of Pancakes recently put a stuffed 
French toast combo on its menu. Cinnamon raisin French toast 
(made with eggs and milk) is stuffed with sweet cream cheese; 
smothered with powdered sugar, fruit topping, and whipped top- 
ping; and served with two eggs, hash brown potatoes, and a choice 
of two strips of bacon or two sausage links. Breaking it down, the 


French toast is a load of fat on fat on fat and sugar that’s then 
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layered with fat on sugar on sugar and served with fat, salt, and fat. 

Food need not be fried to be high in fat, of course. Targeting 
the children’s market, I.G.I. Friday’s invented the Cup of Dirt— 
chocolate pudding, crumbled Oreo cookies, and gummy worms. Fat 
on sugar on fat on sugar on sugar. 

And Starbucks offers a Strawberries & Créme Frappuccino with 
whipped cream and eighteen teaspoons of sugar: All in all, this 
“drink” contains more calories than a personal-size pepperoni pizza, 
and more sweetness than six scoops of ice cream. Yet even that pales 
in comparison to a slice of Claim Jumper’s Chocolate Motherlode 
Cake, six rich layers that have been featured on the Food Network 
as one of the most decadent desserts in the country. The man behind 
the counter told me it had 2,150 calories a slice. 

At a convention in New Orleans, a representative of Ellison 
Bakery helped me understand some of the broader industrial shifts 
that have occurred over time. Ellison started in a family garage in 
Fort Wayne, Indiana, as a one-man producer of baked goods that 
were resold to restaurants and grocers. In the early 1980s the com- 
pany took a step toward greater complexity, producing cookies for 
ice cream sandwiches and toppings designed to add a crunchier sur- 
face to cookies. 

The concept of “add-ins” grew in popularity over the next 
decade, and Ellison rode that trend. Today it produces a full range 
of so-called crunch and inclusion products—such as mini fudge 
cookies, mini-chocolate chips, gingersnap pieces, and cinnamon 
graham squares—that can be mixed into ice creams and candy for 
added texture and flavor. “People are looking for indulgence,” said 
the Ellison representative, repeating a theme that was becoming 
familiar to me. The company responds with products designed for, 


to use its own words, a special “kick-it-up-a-notch” effect. 


Knowing that it’s not enough to simply hand customers a packet of 
sugar or a pat of butter, the restaurant industry has spent a great 
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deal of time learning the most effective ways to incorporate the core 
ingredients of sugar, fat, and salt into its products. 

But the art of designing foods consumers prefer is much more 
complicated than simply combining three key ingredients. Gail 
Vance Civille, founder and president of Sensory Spectrum, probably 
knows as much as anyone in America about what consumers like to 
eat and why. I traveled to the suburbs of New Jersey to meet this 
food industry consultant at her company’s headquarters. 

Until our first meeting [’'d never thought much about what 
occurs from the moment I put a forkful of food into my mouth until 
that bite is gone—from the first chew through the manipulation to 
the swallow. Civille has spent a lifetime thinking about every nuance 
of that process. 

Historically, food companies have worried about design deficits, 
the “off notes” that might turn a consumer away from a product. 
More recently their focus has shifted to what draws people in. That’s 
what Civille tries to understand as she works on what she refers to as 
the “fuzzy front end” of consumer desire. 

Her expertise is sensory stimulation and food—the multitude of 
ways all five human senses become engaged before, during, and after 
eating. Consumers like products that combine the right stimuli in 
an optimal fashion. Civille believes that understanding the discrete 
sensory properties of a food and how those properties work together 
in the mouth is critical to designing a food that will succeed in the 
marketplace. 

The sensory stimulation provoked by sugar, salt, and fat begins 
before we put food into our mouths and lasts after the food is gone, 
she said. It can begin with cues, such as a food’s package or its pre- 
sentation on the plate. An appealing smell invariably stimulates 
desire. Other sensory properties emerge with the first bite and con- 
tinue as we manipulate the food in our mouths. The second and 
third bites can stimulate other senses, as does compressing the mass 
and eventually swallowing it. 


Civille told me we perceive some sensory characteristics with 
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our eyes. “You can look at a product and you can see the 
texture. ... You see if the surface is smooth or rough . . . whether or 
not it is grainy... . Those visual texture attributes are indicators 
often of wholesomeness, freshness.” 

“What else produces the sensory hits we like?” I asked. 

Caramelizing food—the process of browning starches, sugars, 
and proteins—helps do this, she said. Caramelization generates 
sweeter aromatics and gives food “more impact, more volatiles.” It’s 
a flavor found in many of the foods we produce in this country. 

“It’s a key driver of liking?” 

“Absolutely. On a sweet product it’s often the number one 
driver.” 

“Tell me how fat engages the senses. Why does the industry add 
so much of it to food?” 

One reason, she responded, is that fat contributes to texture in 
many ways, giving food body, crunch, creaminess, or contrast. Fat 
makes food feel thicker and richer and “will contribute to a sense of 
fullness in the mouth.” 

It also promotes the release of flavor-enhancing chemicals. 
Civille learned this in Paris, where she noticed that people were 
routinely buttering their brie cheese sandwiches. Her initial sur- 
prise quickly gave way to appreciation. “It tastes great,” she said. 
“Butter helps the cheese actually develop in the mouth. It releases 
more flavor.” 

Also, fat helps flavors merge and meld, creating a smooth sensa- 
tion as it brings disparate ingredients together in a symphonic 
whole. Civille suggested the same simple experiment that Adam 
Drewnowski had conducted to illustrate the impact of fat on flavor. 
Add a teaspoon of high-quality vanilla extract to a cup of heavy 
cream and another to a cup of skim milk. ‘The first concoction tastes 
rich and delicious, but the second tastes terrible. Without fat, 
explained Civille, “the flavor notes do not develop in the same way. 
The physical chemistry is such that the volatiles are not released in 
the way that they are released in the fat.” 
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The lubricating properties of fat are also essential, because with 
them “the product disappears much more rapidly. It absorbs saliva 
better . . . and it disappears, you have a ‘quick getaway,’ a quick melt,” 
she explained. Fat contributes to a smooth, even bolus (the wad that 
forms as you chew food) in the mouth. If fat is removed from a prod- 
uct, it won’t break down the same way. Rather than melting, “You 
get little tiny globs of stuff suspended in saliva,” she said. Civille 
didn’t have to add that this would make for an unpleasant sensory 
experience. 

“Tf it’s meant to melt, it better melt,” said Civille. “That is criti- 
cal to the nature of the product. It is critical to the pleasure of the 
product.” 

Fat also lingers after we swallow food, leaving flavor behind in 
the mouth. “Unlike bad wine that just falls off, the volatility is still 
there, so you still have pleasurable aftertaste.” 


By the end of my day with Civille, I understood that a vast number of 
sensory stimuli can be associated with a food: flavor... aroma... oral 
texture... visual texture... manual texture... creaminess... firm- 
ness... ease of pour...crumbliness... melt... viscosity... tooth 
stick. .. mouth coating. . . particle size... springiness . . . compression 
... adhesiveness ... moisture absorption . . . chalky film . . . gloss. 

Each of these qualities alone has an impact on the pleasure we 
derive from food, and combining particular attributes in an almost 
infinite number of possibilities has an even greater effect. My dis- 
cussions with Gail Civille about sensory stimuli alerted me to what 
all that loading and layering really does. ‘Those fat-on-sugar-on-fat- 
on-salt-on-fat combinations generate multiple sensory effects. 
Which is just what the industry wants. 

Consider battered french fries, whose sensory properties include 
what Civille describes as a “crystalline outer coating that makes 


them extra crispy.” 
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“And when bacon and cheese are added to those fries?” I asked. 
“Does that generate more sensory cues?” 

Without a doubt, she confirmed. “Adding more fat gives me 
more flavor. It gives me more salt. And that bacon gives me a lot 
more lubricity.” 

That’s where the appeal lies. We’re eating for sensation. 


I was curious about which sensory properties make marketplace 
winners. The Snickers bar, according to Civille, is “extraordinarily 
well engineered.” While its flavor characteristics are appealing, she 
said, the real key to its success lies in its even disappearance and 
clean getaway. “When you eat a Snickers bar, the chocolate, the car- 
amel, the nougat, and the peanuts all disappear at the same time. 
You're not getting all this buildup of stuff in your mouth.” 

That contrasts with many products whose nuts become annoy- 
ingly lodged between your teeth and your cheek. The genius of 
Snickers, explained Civille, is that as we chew, the sugar dissolves, 
the fat melts, and the caramel picks up the peanut pieces so the 
entire candy is carried out of the mouth at the same time. 

The Kettle chip is another success story. Made from sugar-rich 
russet potatoes, Kettles have a slightly bitter background note, and 
they brown irregularly, which gives them a complex flavor. High lev- 
els of fat generate easy mouth-melt, and surface variations add a level 
of interest beyond what we typically find in mass-produced chips. 

Heightened complexity is the key to modern food design. French 
fries were once merely french fries, before they were enhanced with 
bacon or cheese. A hamburger was once a hamburger, and eating it 
was what Civille called a single event: “You didn’t have it loaded up 
with twenty levels of stimulation creating this multilayered event.” 
We’ve shifted radically from the food norms of the past. 

Supermarket foods have changed, too. Instead of buying pota- 


toes in the produce section, we buy potato au gratin in a package. 
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Some brands of pasta sauce are loaded with sugar. Foods from 
around the world are sold breaded, battered, and fried, appearing in 
the frozen-foods section as chicken tacos and jalapefio poppers, cal- 
amari rings and fish sticks, stuffed pierogi and dumplings. And we 
don’t have to buy plain frozen vegetables if we prefer to have them 
glazed or smothered in cheese and butter sauces. 

“Take a look at cereal,” said Civille. “You used to get one thing. 
I mean, raisin bran was a big deal, with two things in a box.” She 
guessed that half of today’s cereals have multiple ingredients added 
to the base flakes or nuggets. When I wandered the cereal aisle of 
my local supermarket, past Lucky Charms and Cocoa Puffs and 
Honey Nut Cheerios, I wondered whether that figure isn’t higher. 

All of this has changed the nature of food. Simplicity has given 
way to elaborately structured products that give us “more layers, 
more sensory cues, more sensory stimuli,” Civille pointed out. 

“And more sugar, fat, and salt?” I asked. 


“T’m sure of that.” 


ear cee nec necemaneed 


Scientists were as intrigued as industry about the multisensory 
effects of food. 

In the summer of 2006, I was in Naples, Florida, attending a 
scientific meeting sponsored by the Society for the Study of Inges- 
tive Behavior. Early one morning I heard a presentation by Richard 
Foltin, of Columbia University’s Department of Psychiatry, who 
was participating in a symposium entitled “Basic and Clinical Sci- 
ence of Ingestion and Reward.” 

I was at full attention as Foltin started talking about “positive 
reinforcement or reward.” Although the subject of the morning’s 
session was the pleasure we derive from food, he angled into that 
conversation by describing another set of stimuli—the combination 
of cocaine and heroin known colloquially as “speedball.” 

Foltin spoke of the “real rush” people achieve, the “roller-coaster 
ride” induced by ingesting substances with differing stimulating and 
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sedating effects. “You're going up, you’re going down, it goes away, 
and then it comes back. It’s just great.” 

People who experience the complex pleasures of these alternat- 
ing effects learn to manipulate them for the sensations they want, 
Foltin said. They like each component and they like the mixtures 
they can achieve. They might use one stimulus several times, and 
then top off that experience by consuming something else. 

“The self-administration of two drugs in close proximity may 
increase the desired effect of one drug or both drugs or decrease an 
undesired effect,” Foltin explained. Using a combination of drugs 
could also increase the duration of a desired effect or decrease the 
duration of an undesired one. Or, he added, the combination could 
“produce an effect not available with either drug alone.” 

I did not have to stretch to understand the analogy he was mak- 
ing to food. We top off an excessive meal with an indulgent dessert 
and seek the additive effects of an agreeable flavor combination, 
such as hot and sour, or sweet and salty. We find pleasure in a mix 
of attributes, such as mouthfeel, temperature, texture, and viscosity. 
When we eat more ice cream because it has added chocolate chips, 
add creamy blue cheese dressing to fried chicken, or expect enter- 
tainment with a restaurant meal, we are in search of multisensory 


effects. 
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No Satisfaction 


When we talk about the complexity of American foods, we aren’t 
referring to the kind of complexity traditionally associated with fine 
cuisine or regional or ethnic cooking. The American concept of 
complexity is built on layering and loading, rather than an intricate 
and subtle use of quality ingredients. Visitors from other cultures 
often remark on the difference. Yoshiyuki Fujishima, an executive at 
Ajinomoto, one of Japan’s largest food companies, believes that 
American food is fundamentally less satisfying than Japanese food. 

“The food I used to eat in Japan has complex flavor, and I can 
get satisfaction with less quantity,” he said. By contrast, with Ameri- 
can food “you have to have a lot to be satiated.” 

Europeans say much the same thing. To more sophisticated pal- 
ates, our cuisine lacks finesse—“There is no curiosity in it... . You 
are swamped with very strong tastes,” one source told me. He called 
American food “over the top.” 

Where traditional cuisine is meant to satisfy, American indus- 


trial food is meant to stimulate. 
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Our diet today is mostly made up of “easy calories.” According to 
Gail Civille, in the past Americans typically chewed a mouthful of 
food as many as twenty-five times before it was ready to be swal- 
lowed; now the average American chews only ten times. 

In part this is because fat, which has become ubiquitous, is a 
lubricant. We don’t eat as much lean meat, which requires more 
saliva to ready it for swallowing. “We want something that’s higher 
in fat, marbled, and so when you eat it, it melts in your mouth,” said 
Civille. Food is easier to eat when it breaks down more quickly in 
the mouth. “If TI have fat in there, I just chew it up and whoosh! Away 
it goes.” 

John Haywood, a prominent restaurant concept designer, 
agreed. Processing, he said, creates a sort of “adult baby food.” By 
“processing” he means removing the elements in whole food—like 
fiber and gristle—that are harder to chew and swallow. What results 
is food that doesn’t require much effort to eat. “It goes down very 
easy; you don’t even think much about eating it,” said Haywood. 

The food consultant who told me about his industry’s secrets 
had much the same perspective. “We’ve gone through some kind of 
a metamorphosis over the years. We’ve made food very easy to get 
calories from.” He talked about the greater degree to which we 
refine foods now; an example is how we mill away the bran from 
brown rice and whole wheat flour. As a result the food is “light, it’s 
white, it’s very easy to swallow. It doesn’t obstruct you in any way. 
It’s easy to get a lot of calories without a lot of chewing.” 

Because this kind of food disappears down our throats so quickly 
after the first bite, it readily overrides the body’s signals that should 
tell us “I’m full.” He offered coleslaw as an example. When its ingre- 
dients are chopped roughly, it requires time and energy to chew. But 
when cabbage and carrots are softened in a high-fat dressing, cole- 
slaw ceases to be “something with a lot of innate ability to satisfy.” 

Contrast apples with applesauce and we can see the same phe- 


nomenon. When the peel is removed, much of the fiber is lost. 
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“Then we add sugar to it; we make it so you can practically drink 
the thing. It doesn’t ever provide the satiation of a fresh apple that 
you have to chew on.” 

This isn’t to say that the food industry wants us to stop chewing 
altogether. It knows we want to eat a doughnut, not drink it. “What 
are you going to do with the sugar, put it on your tongue?” asked the 
food consultant. “I want to chew. I want to feel it in my mouth. The 
key for the food industry is to create foods with just enough chew— 
but not too much.” 

Foods that go “whoosh” don’t leave us with a sense of being well 
fed. By stripping food of fiber, we also strip it of its capacity to sat- 
isfy. In making food disappear so swiftly, fat and sugar only leave us 
wanting more. 

Instead of paying attention to what goes into our mouths, we’re 
engaged in a “shoveling process,” said Nancy Rodriguez. An expert 
on the sensory properties of food and head of the product develop- 
ment firm Food Marketing Support Services, Rodriguez asserts, 


“We eat to be belly filled.” 


Giving Them What 
They Like 


Like most industries, the food industry doesn’t merely design prod- 
ucts and send them forth hoping consumers will buy them. It 
engages in an elaborate process of “reverse engineering” to figure 
out exactly what we'll like. “They do the mathematics necessary to 
deconstruct the key drivers” of liking, Gail Civille observed. 

The stakes are higher with food than with most other commer- 
cial products. Intentionally or not, industry activities take advantage 
of the biology of the brain, selling us products that alter our 
bodies. 

Success depends on creating a blueprint for producing foods 
with the right combination of sensory properties. Since some 
consumers prefer, say, sweeter or saltier foods, the mix of stim- 
ulating ingredients will depend to some degree on the target 
market. But in general, Civille said, industry is “trying to find 
the formulation that is going to make the greatest number of 
people want it.” 

This approach has been honed to a fine science. 
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By the time he retired as vice president for research and development 
at Nabisco, Robert Smith had established unassailable credentials in 
the food industry. On his watch two enduring cookie success stories— 
Oreos and Chips Ahoy!—had brought the company remarkable prof- 
its. Smith helped me see why. His message was that no single aspect of 
food—neither one ingredient nor one sensory property—gets us to 
like something. The quest in the industry is to find the combination 
of qualities that will do that. “The key drivers are multisensory,” said 
Smith. “It’s not just one thing.” 

To identify a desirable mix of attributes, the industry assembles 
taste panels that allow consumers and professionals to dissect a given 
product’s pleasing qualities. The industry calls this “fingerprint- 
ing,” and the technique is used to figure out what proportion of 
which elements will be acceptable to a consumer. “We look at this 
model to determine what turns consumers on,” he acknowledged. 

Smith had played a pivotal role in bringing fat-free SnackWell’s 
cookies to market, which is what made me so eager to talk to him. 
I wanted to know why SnackWell’s would not relinquish their grip 
on me. Time and again I’d eat one, walk away from the box, and 
return a few minutes later for another. And another. And another 
one after that. I didn’t like my behavior, but I kept doing it anyway. 
Often I didn’t even realize how many cookies I’d eaten until they 
were all gone. 

Nabisco had encountered obstacles en route to getting a no-fat 
cookie onto supermarket shelves. Before it finally hit on the formula 
for commercial success, the company had to solve the problem of 
texture. Without fat, the cookie initially seemed harsh and dry. 
SnackWell’s were ready for the big time only after Nabisco discov- 
ered that a small amount of the fatty acid diglyceride was an adequate 
substitute. That discovery, along with a winning mix of ingredients 
and flavor notes, gave Nabisco a product that kept many of us com- 


ing back for more. 
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“You need to optimize the right combination,” said Smith, again 
emphasizing the futility of focusing on isolated drivers of taste. “If 
you simply maximize any one driver, you'll kill the product. It has to 
have all things together to make it a cookie.” 

One necessary feature is consistency—the product has to taste 
the same every time a consumer buys it. A cookie also needs to look 
like a cookie. When Smith assembled his panels during the Snack- 
Well’s design process, he asked participants to make drawings of 
how they saw a cookie, knowing that a successful product would 
have to conform to conventional ideas about appropriate structure. 
“How the mind sees it is very important,” he said. “It’s the balance 
of all factors that drives hedonics.” 

Providing contrast in a product is another way to maximize 
multisensory impact, as Oreo cookies demonstrate. Their appealing 
texture and mouthfeel are popular features, but it’s the unique, bit- 
ter taste of the chocolate wafer combined with the sweetness of the 
cream filling that really gives the product so much appeal. That 
kind of contrast creates what the industry calls “dynamic novelty.” 

You can’t isolate one component of most successful foods to 
explain why they work. It isn’t just sugar, fat, or salt, but the right 
proportion of each. It isn’t just one flavor note, but many. Not one 
sensory stimulus, but multiple effects. 

Now more than ever there’s an array of industrial techniques to 
make it easier to design all of this. As an example, Dwight Riskey, a 
food industry expert retired from Frito-Lay, told me how the salting 
of potato chips had evolved. “If you saw the way we applied salt in 
the old days, it was extremely rough. It was just like somebody stand- 
ing over the potato chips with a salt shaker,” he said. “We have much 
better scientific tools now. It’s a much more mediated and measured 
process, and a much more uniform kind of delivery.” 

The goal is to add the right amount of salt in combination with 
other ingredients. “Optimizing one variable at a time is a terrible 


mistake, because the optimum salt level is only going to be optimum 
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if you simultaneously optimize chip thickness and sugar content,” 


Riskey said. “The more variables that you can simultaneously opti- 
mize, the better you’re going to be able to do.” 
The appeal of food lies in the interaction of its variables. “Mix- 


tures,” said Riskey, “are where the magic happens.” 


What Consumers 


Don’t Know 


There’s a certain irony to the emphasis food companies place on 
tasting panels, as well as on focus groups and other avenues of feed- 
back. Consumers don’t really know much about what they’re eating. 
They say they try to avoid certain ingredients—fat, for example— 
but in blind taste tests they usually prefer foods with more fat. 
They’re likely to underestimate the amount of sugar and salt in a 
product and aren’t even sure when a beverage has truly quenched 
their thirst. 

At Gail Civille’s tasting panels, participants tend to make non- 
specific comments such as, “I like it because it tastes good.” 

When she presses them to explain what they mean, they use 
vague phrases like “it’s yummy.” They know what they like, but 
typically they don’t know why. 

The food industry has done a masterful job exploiting that 
uncertainty. In Civille’s experience, consumer judgment is some- 
times clouded by advertising and sometimes by a sense of what is 


supposed to be the “right” choice. Aware that eating excessive salt 
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is frowned upon, a person may say, “I like these potato chips because 
they’re not too salty,” even though the chips may actually contain a 
lot of salt. 

Likewise, a consumer’s stated preference is often clouded by the 
knowledge that something is high in fat. When consumers think, “I 
shouldn’t be eating that,” they’re likely to report, “I don’t like it.” 
But in fact, says Civille, blind tests generally show the opposite: 
“They like the ones that are more salty and more fatty.” 

Consumers are also misled by the layering and loading of foods. 
They may say they like broccoli, but what really appeals to them is 
the version that’s fried and has a cheese topping. They may claim to 
like the look of a crispy potato chip, but what really draws them in 
is the fat and salt. 

Sometimes sugar, fat, and salt are so masked by other flavors 
that we don’t realize these ingredients are there. I asked Civille to 
identify some of those products. “What’s salty that I don’t think of 
as salty? What’s sweet that I don’t think of as sweet?” 

Most bread is highly salted, she said, because salt takes away the 
bitter taste of flour and brings up the flavor—to 10 on a consumer 
rating scale of 1 to 15. Some bread also has a lot of sugar—Civille 
rated the sweetness of a McDonald’s hamburger bun at 7 or 8. Ketchup 
earns an 8 or 9 for sweetness, while the sauce on a Pizza Hut pizza 
climbs into the 10-to-12 range. Crackers are another revelation. Con- 
sumers generally know they’re salty but are often surprised to learn 
how much sugar and fat many of them contain. 

And then we have the widespread popularity of ranch dressing. 
With mayonnaise and buttermilk as its primary ingredients, the fat 
content may be predictable, but its sweetness is not. Depending on 
the brand, ranch dressing is likely to have a sweetness level some- 
where between 7.5 and 10, according to Civille. “Parents say, ‘My 
children won’t eat any other dressing except ranch,’ and I want to 
tell them, ‘Yes, and I know why. Because it’s sweet.’” 

Food product developers seem perfectly willing to exploit this 


lack of consumer awareness. 
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If a food contains more sugar than any other ingredient, federal 
regulations dictate that sugar be listed first on the label. But if a 
food contains several different kinds of sweeteners, they can be 
listed separately, which pushes each one farther down the list. Gail 
Civille thinks this requirement has led the industry to “put in three 
different sources of sugar so that they don’t have to say it has that 
much sugar. So sugar doesn’t appear first.” 

“Where else do you see four or five different kinds of sugar?” I 
asked. 

“Breakfast cereals,” Civille answered. Cereals often include 
some combination of sugar, brown sugar, fructose, high-fructose 
corn syrup, honey, and molasses. 

“This is all so you don’t have to list sugar first?” I asked. 

“Right, that’s what I think. They hide it from the mothers.” 

Whatever the true motive, ingredient labeling still does not 
fully convey the amount of sugar and fat being added to food, cer- 
tainly not in a language that’s easy for consumers to understand. 
The Kellogg’s Frosted Flakes label, for example, indicates that the 
cereal has 11 grams of sugar per serving. But nowhere does it tell 
consumers that more than one-third of the box contains added 


sugar. 
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‘The Ladder of Irresistibility 


To explore the extent of the food industry’s quest to make food irre- 
sistible, I asked a colleague to attend the international Pangborn 
Sensory Science Symposium at Harrogate, a small English town 
about 200 miles north of London. The gathering brought together 
experts in academia and industry to talk about their field and its rel- 
evance to consumer products. 

My interest had been piqued by a workshop entitled “Can the 
Sensory Profession Provide Industry with Irresistible Products?” I 
was particularly curious about what Michele Foley would say. Foley 
is a food scientist at Frito-Lay and was giving a talk called “Simply 
irresistible—understanding high levels of satisfaction and what it 
means.” 

Packages of flavored chips were placed on the seats of the semi- 
nar room where she was making her presentation. “Would you say 
that they’re irresistible?” Foley asked as she began her talk. Most 
people in the audience nodded. 

Foley put up her first slide, which displayed a formula for food 
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pleasure: sensory stimulation + caloric stimulation. Then she began 
describing the study she’d designed to tease apart the components 
of foods that consumers consider irresistible. Her key research 
question had been, “What are the kinds of attributes that increase 
craveability for the product?” 

For that study, Foley had gathered 2,000 people who frequently 
ate one or more of thirty-one different Frito-Lay products, primar- 
ily crackers and chips in various flavors and forms. The distinctive 
feature of her research was its use of people who knew and loved the 
snack foods and ate them regularly. Based on their recent memories, 
participants chose from a battery of attributes, including the adjec- 
tive “irresistible,” to describe them. Anywhere from 35 to 70 percent 
of people who ate a given product identified it as irresistible. The 
two that earned the most votes for irresistibility were Nacho Cheese 
Doritos and Cheetos Flamin’ Hot. 

Next, Foley tried to discern exactly what in those products made 
them so irresistible. A consumer panel helped her analyze some of 
the factors that influence this quality. Among them were “texture 
dynamics,” which is the way the sample feels in your mouth as you 
chew (hard or crisp? tending to fracture or melt?), and “flavor 
dynamics,” which is the variety and complexity of the flavor. (The 
industry talks about six flavor families in the United States—dairy, 
grilled, herbs, tangy-spicy, fruity sweet, and seafood.) The timing of 
a flavor’s release during the chewing process is also part of flavor 
dynamics. Other characteristics of interest are “flavor intensity,” 
scored on a scale of 1 to 15, and “mass dynamics,” which is the way 
in which the sample is transformed in the mouth—for example, 
whether it forms a doughy mass or melts completely away. Foley also 
looked for information about how easy a product is to eat, as deter- 
mined by the amount of work it takes to chew, which is usually a 
reflection of the size and hardness of a chip. 

Foley further analyzed the panel’s findings and ultimately pin- 
pointed five key influences on irresistibility. In order of importance, 


they are: calories, flavor hits, ease of eating, meltdown, and early hit. 
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“Those are the attributes that drive cravings for you to eat,” she 
said. 

Each one of those properties engages the senses in multiple 
ways, Foley reported. Taken together, “it’s about creating a lot of 
fun in your mouth, a lot of novelty in your mouth.” 

Within this framework, the appeal of Nacho Cheese Doritos 
became obvious, especially when Foley emphasized the power of 
cheese and other dairy flavors to contribute to irresistibility. These 
Doritos have many sought-after attributes—multiple flavor hits 
from three different cheese notes and various milks and creams, 
with salt and oil adding to the pleasure. There’s also a crunch and 
hardness with the first bite, followed by a meltdown that turns the 
chips into a sauce in the mouth. 

The impact of Cheetos Flamin’ Hot in the mouth also changes 
during the act of eating them. “Kids describe the experience as a 
‘roller-coaster ride,’” Foley said. “They’re cheesy and then they’re 
hot and they’re spicy.” Along the way, they also get crunchy, excit- 
ing, and fun, she explained. 

These chips are a totally processed product. “You have base 
cheese and then you spike it with hot or you spike it with tangy. It 
just makes it more interesting and more complex.” 

“Spike it?” This was the first time I’d heard that phrase used by 
the food industry. 


Foley was clear about the business imperative driving her research: 
“Tt’s not about predicting” what consumers will like, she said. “It’s 
about being sure.” 

To succeed, the industry has to achieve a high degree of “repeat,” 
a measure of how many people buy snack food more than once. 
Foley measured repeat at six-month intervals for two years. Among 
her findings: A product that is liked at first taste is not necessarily 
one that will demonstrate superior marketplace performance. The 
key to “market repeat,” she said, is that after eating, say, six or seven 
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potato chips, the consumer thinks they taste at least as good as the 
first two did. 

“The goal is to leave people with a pleasant experience and a 
pleasant aftertaste,” she explained. “The difference between the first 
impression and the last impression is what I found to be related to 
repeat. It’s all about the product and whether they get the sensory 
experience they wanted.” 

At the Pangborn symposium, Foley asked: “How do we really 
engineer this stuff into our products?” Her answer: Use flavor notes, 
texture, and other sensory attributes to incorporate more stimula- 
tion in a base product. 

Bacon-cheese fries are a good example. Along with dairy and 
grilled flavors, Foley said, they have a lot of textural components. 
“You’ve got some pieces that are crispy on the outside, soft on the 
inside. It’s warm. It’s probably gooey, stringy, so you have to use 
your fingers a lot to eat it, and you have to lick your fingers. It’s all 
multisensory.” 

In one of her studies, Foley asked experienced eaters of Lay’s 
potato chips to vote on the relative irresistibility of different chips. 
Consumers rated Baked Lay’s, which have a simple flavor and don’t 
melt away in the mouth, as the easiest to resist. Not coincidentally, 
they’re the lowest in fat. Next came Classic Lay’s, which are a bit 
more complex, with caramelized notes from the frying oil that gives 
them a better melt and more salt. Then barbecue potato chips, fol- 
lowed by sour-cream-and-onion chips, which each have additional 
flavor hits. 

Most irresistible of all, according to consumers, were Kettle 
Cooked chips. They have a slightly lower fat content and flavors 
similar to Classic Lay’s, but they’re more complex, require a bit 
more work to consume, and have a hard, crunchy texture and a non- 
uniform appearance that makes every bite unique. 

The techniques of layering and loading are essential to the mul- 
tiple sensory experiences in many of these potato chip varieties. 
Beginning with a baked product, “You add fat, so you’ve added 
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calories and a different kind of mouthfeel,” Foley said. “Then you 
add flavors, and then you add texture, and that takes you up the 
irresistibility ladder.” 

Dipping is another strategy for adding irresistibility. Dips and 
sauces add layers of enhancement to the flavors loaded into a chip. 
“Dipping is a way to add pleasure to the base chips,” she explained. 
There’s a lot of sensory stimulation going on “when you dip a chip 
into a sauce, like sour cream and onion.” 

Not every product can be made irresistible. “I can train myself 
to like Lay’s baked potato chips, but I can’t find them irresistible,” 
said Foley. Extra flavors and other sensory attributes can’t adequately 
compensate for the chips’ lack of fat—an intrinsic component of 
most chips’ appeal. But all the other add-ons serve their intended 
goal of boosting impact, said Foley, so the product at least becomes 
“more pleasurable, more interesting, more stimulating.” 

“Basically we’re making food more convenient, more fun. That’s 
what we're all about.” 

“So you take sensory experiences, cuisines, and you make them 
into snack food?” I later asked Foley. 

“And we make it available to you easily.” 

“And the ability to select different sensory attributes?” I asked. 
“That’s the basis of food science, right?” 

“That’s really what our job is.” 


Howard Moskowitz, an expert on consumer behavior, also spoke at 
the Pangborn conference. He argued that the key sensory charac- 
teristics of a product need to be assessed concurrently, in many 
possible combinations, to determine what consumers like. This 
contrasts with the more traditional one-at-a-time approach to eval- 
uation, in which food consultants first identify the right level of 
sweetness, then the right level of salt, and so forth. That, says Mos- 
kowitz, “is not necessarily the way to create irresistible or highly 


acceptable products.” 
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His approach requires complex mathematical models, and it’s 
costly. But the investment is worthwhile when he scores a winner. 
Moskowitz tested six independent variables in forty-four prototype 
combinations before Prego tomato sauce was ready to hit supermar- 
ket shelves. Grovestand orange juice was not ready for market until 
he had tested sixty-five product prototypes. And it took eighty-seven 
prototypes before Maxwell House coffee tasted right. That’s a lot of 
coffee. “It certainly would have been easier to do two prototypes 
and go sequentially,” said Moskowitz. “Except we never would have 
arrived at the answer.” 

In the competitive and lucrative world of food design, the payoff 
can be huge—a food people want to buy. “If you can find that opti- 
mal point in a set of ingredients,” he continued, “you may be well on 
your way to converting that array of chemicals and physical sub- 


strates into a successful product.” 


There was at least one other reason I was glad to have collected 
material from the sensory science symposium in Harrogate—the 
poster I found by Wilma den Hoed and E. H. Zandstra that asked, 
“What makes a food desirable?” Both scientists work in the Con- 
sumer Perception and Behavior Division of Unilever, the European 
Union’s largest consumer products company, and they were clear 
about the purpose of their study: “For product developers, it is of 
interest to add elements to a food that make a food highly desired 
and liked, both initially and over repeated consumption.” 

Adding elements to drive desire? That certainly spoke to indus- 
try intent. 

In their study, den Hoed and Zandstra asked Dutch consumers 
to complete questionnaires immediately after they experienced a 
strong desire for a particular product. The consumers also joined 
focus groups in which they identified the sensory properties of foods 
they liked. 


Not surprisingly, consumers preferred products that were high 
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in both calories and fat. They also typically had unique sensory 
characteristics, such as dual textures (think of a piece of chocolate 
candy that’s firm on the outside, with a soft fruity center); a specific 
taste (a strongly flavored sauce, for example); or a dual taste (say, one 
that’s both sweet and spicy). Consumers also said the foods they 
desired had a positive effect on mood, making them feel less tense 
and more energetic. 

The study concluded that over the long term, consumers con- 
tinue to buy foods that are associated with two features: “Unique 
sensory attributes ... and learned characteristics related to positive 


mood change.” 


The World’s Cuisine 


Becomes Americanized 


Asian cuisine has become hugely popular in the United States—but 
what we're eating here is not what has traditionally been eaten across 
the Pacific. The Japanese have built their diet around fish, soy, miso, 
rice, and vegetables, with protein and salt as the dominant elements. 
Our approach is a little different. 

Bottled teriyaki sauce, for example, combines soy sauce and 
rice wine to mimic Japanese flavorings, putting an American spin 
on a classic Japanese cooking technique. The amount of added 
sugar makes it far sweeter than anything found in Japan. We’ve 
also invented new approaches to sushi classics—for example, 
mayonnaise-topped tempura shrimp now comes wrapped in rice 
as a sushi roll. 

In China, dishes like orange-flavored chicken and sweet-and- 
sour chicken are widely available, but again, all the sugar is an 
American contribution. The dish we call “General Tso’s Chicken” is 
loaded with sugar, much to the consternation of the Taiwanese chef 
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who created it. “The dish can’t be sweet,” he insisted. “The taste of 
Hunan cuisine is not sweet.” 

Traditional Chinese cuisine also makes use of a lot more vege- 
tables than are included in our versions. When restaurant owners in 
this country hand different menus to Chinese and American patrons, 
it’s partly because they’re offering their countrymen foods with less 
fat and sugar. “When I look at American Chinese food, I think it is 
not Chinese,” the owner of Royal Palace in New Haven, Connecti- 
cut, told me. 

Other traditional Asian cuisines are built around distinctive and 
contrasting properties that blend harmoniously: the counterpoint of 
hot and sour flavorings in Vietnamese food, for instance. In the 
United States we’ve adopted some of the same combinations, but we 


typically add other elements—more sugar and more fat. 


To get a sense of what happens to Chinese food when it’s prepared 
in America, I started spending time at Panda Express (the nation’s 
largest Chinese restaurant chain, with sales in 2007 of more than 
$1 billion). The company’s offerings provided a remarkable example 
of the explosion of high-sugar, high-fat, and high-salt foods in the 
United States. 

The Orange Chicken is described on the menu as “tender, juicy 
chicken pieces lightly battered and fried, sautéed in a sweet and 
mildly spicy chili sauce with scallions.” Preparation of the dish 
begins in the factory, where the meat is processed, battered, fried, 
and frozen. Like many processed meats, the dark chicken chunks 
contain as much as 19 percent of a water-based solution; oil and salt 
are added as well. 

More salt and other spices are added before the battered chicken 
nuggets are prebrowned in soybean oil, frozen, then shipped out to 
Panda Express outlets around the country. At the restaurants, the 
meat is deep-fried in oil for at least five minutes just before it’s 
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served. The accompanying chili sauce strikes all three points of the 
food consultant’s compass, with sugar, salt, and soybean oil comple- 
menting the vinegar and spices. 

The Sweet and Sour Pork at Panda Express has a similar prov- 
enance. The menu describes it as “large cubes of pork battered 
and fried to a crisp, golden brown. Served with sweet and sour 
sauce with onions, green bell peppers, and pineapple chunks.” 
When J asked, a worker gave me a copy of the label on the “ready- 
to-cook pork fritters” that are the base of Sweet and Sour Pork. 
This meat, which contains a 12 percent solution of water, salt, 
sodium phosphate, and spices, is breaded and battered in a mix- 
ture that includes more salt. Before they leave the plant, the pork 
fritters are fried in canola and/or cottonseed oils. Then they’re 
shipped frozen to the restaurants, where they’re fried again—for 
about eight minutes—before being served in a sweet, sour, and 
salty sauce. Yet the average consumer has no idea how much fat 
the typical Panda Express meal contains. 

The chain’s vegetable spring rolls have also been Americanized. 
That’s why we see sugar twice in the filling—added to the vegeta- 
bles and to the chicken base that seasons them. Salt is listed two 
times in the filling and again in the wrapper. Fat makes an appear- 
ance in four places—three times in the filling, where it’s added to 
the vegetables, the chicken base (in the form of powdered chicken 
fat), and the natural stir-fry flavoring (which blends cottonseed, gar- 
lic, and ginger oils), as well as once in the wrapper. Those frozen 
spring rolls arrive at Panda Express outlets with instructions to 
deep-fry them in oil for five to six minutes. 

At the same time we’re taking the products of other cuisines and 
making them distinctly American, we’re also taking American foods 
and sharing them with the world. American franchised food outlets 
have, of course, become commonplace across the globe. I witnessed 
the unfortunate effect of this firsthand, when I visited clinics in 


South Africa that were providing HIV-related care. My assignment 
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took me to some desperately poor townships, yet I kept meeting 
obese health care workers. I asked a medical colleague to explain the 
seeming paradox. 


Simple, she said. Kentucky Fried Chicken had come to town. 


Nothing Is Real 


Chemical flavorings are another essential weapon in the arsenal the 
food industry uses to make food hyperpalatable. 

When I strolled the convention center floor at the annual 
meeting of the Institute of Food Technologists in New Orleans, I 
wandered past the booth of a company that specializes in making 
some of those flavor chemicals. A staff person handed me a frozen 
chocolate drink, and from the first rich, flavorful sip I knew it was 
something special. The taste seemed to explode on my tongue. It 
reminded me of a Frozen Hot Chocolate I drank years before and 
remember to this day. The signature beverage of the Manhattan 
restaurant Serendipity, it is said to contain a secret blend of four- 
teen gourmet cocoas. 

The ingredients in the frozen drink at the food technology con- 
vention told a different story. That product contained chocolate 
fudge caramel flavor, granulated sugar, cocoa powder, nonfat dry 
milk, dextrose, heavy cream, and salt—key drivers of palatability, 
blended together with artificial flavor. 
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“How much cocoa powder is in here?” I asked the food scientist 
at the booth. 

“Very little,” she answered. The manufacturer could list cocoa 
powder on the label because the drink did contain some, though not 
enough to contribute a lot to the flavor. Much more is generated 
through modern chemistry. 

“Our business is to make something taste like something, even 
if it is not,” the food scientist added. 

I had just encountered another fundamental tool of the modern 
food business. Along with sugar, fat, and salt, much of the pro- 
cessed food we eat today relies heavily on chemical flavor. 

Once I was sensitized to this I began to notice it everywhere. 
Take the traditional Oreo cookie. Among its primary ingredients 
are sweeteners, in the form of sugar and corn syrup, oil, and artifi- 
cial vanilla flavoring. A café near my house sells a mocha drink that 
combines coffee and milk with a processed mix that has similar 
ingredients—sugar, coconut oil, corn syrup solids, and a host of fla- 
vor additives. 

And then there’s gelato. In Italy, this rich dessert is traditionally 
made from whole milk, eggs, sugar, and flavorings, but with its 
growing popularity in this country, gelato has become something 
very different. Most commercial gelato sold here begins with a pro- 
cessed base. For example, Ragazzo Gelato, marketed by a company 
called Frosty Boy, is a dry mix containing milk powder, sugar and 
glucose solids, milk solids, and a gum-and-emulsifier combination. 
A restaurant or food manufacturer can then add cream and an end- 
less number of flavors and colors, along with what the industry calls 
“inclusions,” such as candy, fruit, nuts, chips, and crunchy 
flavorings. 

David Michael & Company, a century-old flavor innovator 
based in Philadelphia, creates some of the packaged and mostly arti- 
ficial flavors that can be added to the gelato base. The firm prides 
itself on unusual pairings: apple chervil, blueberry lavender, choco- 
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late espresso chipotle, coconut pineapple Thai basil, and pear apri- 
cot ginger. “Let us help you hit your flavor target faster,” urges its 
marketing material. 

Postconvention surfing of food industry Web sites made me 
even more aware that little in food is really what it seems. It’s possi- 
ble to create virtually anything with chemicals. David Michael can 
overlay grilled, braised, seared, or roasted nuances on a basic beef 
flavor. The company can replace fruit with a manufactured fruit 
taste for fillings and juices, and it produces a liquid substitute for 
butter that’s known as Butter Plus, a pound of which replaces fifty 
pounds of the real thing. 

There are many such companies. Savoury Systems markets ready- 
to-use flavor bases, relying especially on yeast extracts and hydrolyzed 
vegetable protein, which mimics meat flavoring. It sells chicken, beef, 
pork, turkey, and bacon flavors, as well as meat enhancers that include 
hickory smoke flavor base, roast turkey flavor, fire-roasted garlic, and 
roast chicken base. Its array of chemical-rich shellfish flavorings 
include lobster and shrimp extract powder, crab powder, and scallop 
flavor. 

Then there are the cheese flavorings sold by Kraft, which 
include blue cheese, American cheese, and cream cheese—none of 
which actually contain much cheese. Kraft’s powders and dairy 
flavors, according to the company, are designed “to deliver cheese 
flavor in any product application,” making it possible to reduce 
“the cheese and dairy content of your products without sacrificing 
flavor.” Many processed foods get their “cheese notes” from pow- 
ders containing whey or nonfat dry milk solids. 

These kinds of imitative goods can be put together in numerous 
combinations to create almost any known flavor. In the process, the 
industry transforms a food entirely. Meat that hasn’t been grilled 
can taste like meat that has been. A topping that covers tortilla chips 
can look like cheese but contains mostly oil and flavoring. “Flavor 
chemists can develop any type of flavor, from anchovy to wok oil to 
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hummus, using chemical compounds, organic acids, fatty acids, 
spices, extracts, oils, and a variety of other ingredients,” explained 
one industry trade magazine writer. 

Adding artificial chemicals to the basic ingredients of sugar, fat, 
and salt gives manufacturers remarkable freedom to create novel 


and stimulating food products. 
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Chemical-intensive food processing evolved to extend the shelf life 
of products and to lower food costs. More recently, however, the 
industry has directed its creative chemistry toward increasing sensa- 
tion and consumer satisfaction. It’s all about impact. 

Manufacturers today have the capacity to add almost any sensory 
effect imaginable to their foods—and, in particular, to incorporate 
multiple sensations in a single product. 

That’s the explicit intention of a company called SensoryEffects, 
which creates nuggets and flakes that are added to baked goods such 
as breads, muffins, cookies, and cereals to impart flavor, aroma, 
color, and texture. The company’s motto is “every sense in every 
piece,” and its products, which require no refrigeration, cost less 
than the fruits, vegetables, cheese, and spices they replace. As the 
firm’s literature explains, these products have “the goal of providing 
the baking industry with everything it needs to enhance the sensory 
experience on all levels.” 

At the New Orleans conference I saw many other products 
designed to do something similar. Foran Spice Company offers a 
bread seasoning that blends sugar, cinnamon, and oil of cassia, a 
spice extract. That novel seasoning was the dominant flavor in the 
creamy icing that topped a deliciously aromatic breadstick. Wild 
Flavors sells “flavor systems” for baked goods, such as white choc- 
olate almond, chocolate Chambord, creamy caramel, and pifia 
colada. The quest for indulgence is an explicit marketing theme. 
“Consumers want products that are indulgent and create a mood 


of experience,” declares the company’s literature. “Indulgent fla- 
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vors and creamy textures are important in bringing a decadent 
experience.” 

Other manufacturers focus on building sensory effects into 
meat and dairy products. At its exhibit, Bell Flavors and Fragrances 
offered samples of pulled pork cooked in cola-flavored barbecue 
sauce; it might have been the best barbecue I’ve ever tasted. The 
company representative praised its “top notes,” which are the stand- 
out flavors. 

At the Comax Flavors booth, I drank a white peach tea made 
from high-fructose corn syrup, white tea powder, citric acid, and 
flavorings. This tasty beverage was created almost exclusively from 
artificial ingredients. Comax also sells a butter flavor to replace 
real butter “with a similarly satisfying flavor, taste, and mouth- 
feel.” The company was explicit about how such products work on 
the senses: “We transform technology into good taste. Tastes to 
excite, stimulate, comfort, and linger.” 

Few consumers understand the extent to which the industry has 
in recent years used sensation to generate consumer satisfaction, yet 
the intent is clear in corporate promotional literature. For example, 
Food Marketing Support Services boasts, “FMSS identifies sensory 
space to target product development and maximize consumer accep- 
tance” and “FMSS artists excite the senses and create remarkable 
foods.” 

McCormick, a spice conglomerate that employs an army of 
researchers, trend experts, chefs, food technologists, and sensory 
analysts, is equally explicit. “Satisfying the senses” is a key trend, 
according to the company. McCormick predicts a growth in meals 
that “feature flavors, colors, aromas, and textures” and “deliver a 
true multisensory experience.” 

Two days on the floor of the Institute of Food Technologists 
convention were enough to show me that the food industry is not 
content with the impact it can get from selling layers of sugar on fat 
on salt. Increasingly, it’s also looking to chemical flavoring to drive 


consumer desire. 
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Optimize It! 


There’s more to processing food than using chemical additives to 
bolster its sensory appeal. Modern manufacturing techniques also 
make food more uniform, less expensive, and more readily available. 
They give us infinitely more options to choose from and a lot more 
opportunities to get pleasure from the foods we eat. 

John Haywood is a restaurant designer who helps clients develop 
novel products and new menu ideas. We met at the Outback Steak- 
house on 23rd Street in Manhattan to talk about how food that 
originates on the farm is increasingly being optimized in the 
factory. 

Contemporary food technology, Haywood said, “gives us the 
tools to deliver the product.” And that product can be anything we 
want it to be. Processing “smooths out the flavor,” stripping away 
any quality a consumer might find even vaguely offensive, he said. 
“All of this refined stuff is built for the broad market. It’s not polar- 
izing. Food science allows us to appeal to the greatest number of 
people.” 
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Because every step of the manufacturing process is controlled, a 
completely consistent product rolls off the assembly line. There’s 
another control advantage, as well. “Processed foods give you more 
freedom,” said Haywood. “You can add anything you want. You can 
turn the dials to get the fat right, to get the sugar right, to get the 
salt right.” 

Dialing in the sugar, fat, and salt. I hadn’t thought of food man- 
ufacturing in quite those terms before, but that’s exactly what’s 


going on. 


I returned to my industry source to learn more about how that sort 
of thing is done. He had a lot to say about the processing techniques 
that make food much more hedonic today than it was in the past. 

Hedonics, in the food consultant’s view, involves five factors: 
anticipation; visual appeal; aroma; taste and flavor; and texture 
and mouthfeel. Many of the strategies for optimizing hedonics on 
a mass scale involve partial processing at the manufacturing 
plant, which allows food to reach restaurants and supermarket 
shelves in a convenient, easy-to-prepare form. A few decades ago 
such palatability-enhancing, preprocessing options didn’t exist. 

The use of “individually quick-frozen” foods—or IQF, in indus- 
try parlance—is one novel approach. Traditionally, quantities of 
food were frozen in a single block. The problem with that method 
was that when a package thawed, it retained a lot of extra water, 
making the food inside deteriorate faster. With IQF, foods like 
shrimp, potatoes, and chicken nuggets are blasted with cold air, cold 
nitrogen, or cold carbon dioxide as they travel along a conveyor belt, 
so they freeze in discrete pieces. 

Before they’re individually quick-frozen, these foods are often 
partially fried. This allows them to be plunged, straight from the 
package and still frozen, back into fat for a second frying. Many 
chain restaurants produce their french fries and, increasingly, other 


offerings as well, with par-frying techniques. This makes the food 
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taste fresher and more palatable, and the layer of fat added during 
the par-frying stage makes the food impervious to moisture and 
gives it a golden sheen. 

Par-fried IQF foods are also convenient for home cooking. IQF 
shrimp, for example, is widely available and has all the qualities the 
food consultant identified as hedonic. The element of anticipation is 
there, he said, because shrimp has traditionally been served mostly 
in high-end restaurants and feels “special.” It also has visual and 
aromatic appeal and “a nice chewy texture and mouthfeel—not too 
tough; it doesn’t involve tiring your mouth.” And packaged shrimp 
is often breaded and fried before it’s frozen, giving it what my source 
called “that crunchy outer thing with a lot of fat in it” that adds to 


sensory appeal. 


From french fries to shrimp, buffalo wings to egg rolls, chicken 
nuggets to nachos, food is increasingly being assembled, not actually 
cooked, in chain restaurant kitchens. Many restaurants are no lon- 
ger showcases for real cooking and creativity but rather are little 
more than construction sites. 

One reason to automate the preparation process is to keep labor 
costs low. Otherwise, a venture capitalist told me, “you'll die from 
the chopping disease.” Expenses associated with on-site prepara- 
tion—such as chopping vegetables—cut deeply into profits. That’s 
also why it’s so hard to run a business that sells fresh and healthy 
foods on a mass scale. 

Another benefit of preprocessing is that it takes the guesswork 
out of food preparation. Buffalo wings, for example, are typically 
seasoned, battered, breaded, and par-fried, then individually quick- 
frozen at the plant and shipped off to be fried again before serving. 
The creamy, high-fat dipping sauce they’re served with most likely 
comes out of a jar. “The whole thing is preprocessed except for the 
final frying off,” my source told me. 


Even a plate of nachos has largely been processed in advance, 
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using prefried tortilla chips, frozen or canned jalapefio peppers, and 
packaged cheese mixes. And the avocado that accompanies it has 
likely arrived in frozen chunks or slices. Likewise, meats are usually 
trimmed, precut, and sealed in a vacuum package to preserve color 
and flavoring. That also improves the hedonics, because the meat 
“hasn’t developed an off flavor, it stays ‘fresh’ longer, and it is always 
consistent,” said the food consultant. “All you have to do is open the 
package and put it on the grill.” 

Processed condiments offer another industry shortcut. Instead 
of whole garlic or fresh onion, the industry uses powdered garlic, 
powdered onion, or extracts of garlic and onion oils. Powdered 
tomato, dehydrated and concentrated, is a sweeter substitute for the 
real thing. Numerous oil extracts—such as rosemary oil, oregano 
oil, and black pepper oil—are used instead of fresh herbs and spices. 
These substances eliminate contaminants and enhance consistency. 
“It’s all processed so you don’t have quite as much variability in your 
source,” said the food consultant. “Every time you make it in your 
production facility, it’s going to have precisely the same kind of 
characteristics.” 

By giving food producers greater control over their products, 
preprocessing helps them optimize every element in the hedonic 
equation: anticipation, appearance, aroma, flavor, and texture. No 
doubt that was why I liked McDonald’s Southern Style Chicken 
Breast—at least until I read the ingredients list, which included 
sugar, salt, modified tapioca starch, maltodextrin, and artificial fla- 
vors, even before it was battered, breaded, and fried. 

Food processing is also essential to ensuring uniformity, so that 
an egg roll at a Chili’s in Des Moines tastes the same as one in San 
Diego. Economies of scale kick in as well, driving down prices so 
consumers can afford indulgence on a daily basis, not merely as a spe- 
cial treat. The ability to optimize, the food consultant explained, “has 
helped the availability of more hedonically pleasing food. .. . Every 
element that can be optimized has been optimized—for hedonics and 


price and availability and consistency. The industry has a very good 
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ability to figure out what turns consumers on and then to provide it 
for them in an economical, widely available, highly consistent form.” 

Frito-Lay’s Michele Foley had convinced me that the industry 
knows how to make an irresistible product. Now another insider was 
pulling back the curtain on the processing techniques that make 
certain foods not only easy to find, economical to purchase, and fast 


to prepare, but a lot more pleasurable to eat, as well. 


The Science of Selling 


Zo 


CHAPTER 


It’s hardly news that the food we eat, and the way it’s presented, are 
the handiwork of an industry whose goal is to make a profit. What’s 
striking is the many ingenious ways in which the industry succeeds. 
One venture capitalist did not mince words when he talked about its 
intent. 

“The goal is to get you hooked,” he said bluntly. 

Michele Foley had used the term “craveability.” Even more 
revealing than “irresistibility,” this seems to be a ubiquitous charac- 
teristic of the foods being marketed today. Typically, craveable foods 
in America are layered with sauces, cheese, and breading. “When in 
doubt, throw cheese and bacon on it” is a standard joke in the world 
of chain restaurants, according to food industry consultant John 
Haywood. 

Along with enhancing melt and making food easy to eat, these 
layers are cheaper to produce than the central ingredient (such as 
meat or fish) they flavor. They’re also visually appealing, straight- 
forward, and familiar. “Craveable takes me to a basic comfort place,” 
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said Haywood. “I don’t have to work very hard to understand it. I’m 
not being asked to accept a lot of flavors or things I haven’t had 
before. And I can probably take half of it home with me in a to-go 
container.” 

The industry’s Crave It! study, sponsored by McCormick, was 
one attempt to find out what gets people excited about certain foods. 
Using an Internet-based survey, researchers asked questions about 
twenty-one categories of food—from chips, cheesecake, and ice 
cream to hamburgers, pizza, and olives. Ultimately they got 
responses from several thousand people. “My intention was to 
unlock the code of craveability,” according to Jacqueline Beckley, 
who heads a product development group and helped design the 
Crave It! study. 

Based on its collected data, the Crave It! study sorted respon- 
dents into three groups: the classics, the variety seekers, and the 
imaginers. Later they added a fourth group, those who focus on 
good nutrition. 

People with a classic mind-set crave highly familiar standards, 
while variety seekers look for novelty (this is the population for whom 
the industry designs new flavors of potato chips). The imaginers, said 
Beckley, “are driven by ambience or romance or emotionality. It is 
not about the food but about the concept of food.” 

Food manufacturers and restaurants can design foods that each 
of these groups find craveable. Take the basic hamburger as an 
example. Serve it on a bun with a little ketchup, and it suits the 
classics. Add onions, bacon, and three layers of cheese, and variety 
seekers are happy. Market it with images of a summer barbecue, 
and imaginers can’t get enough. Eliminate the bun and label it a 
low-carbohydrate burger, and you'll satisfy those thinking about 
nutrition. 

I asked Beckley what else made a hamburger craveable. “A ham- 
burger has all the required flavors, all the texture. It gets you excited, 
gets your juices running. You begin to chew through it, you feel 


alive. It suspends time for a brief moment.” 
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Understanding what makes a food craveable, and to whom, 
means understanding many characteristics of food that go beyond 
flavor. Whether it’s texture, aroma, or other sensory properties that 
generate the excitement, Beckley says craveability is “about the 
body. .. . Your body is trying to modulate its happiness. It is trying 


to get to a state of bliss.” 


Providing a comfortable and stimulating eating environment is part 
of that. People also want to feel they’re getting a good deal. “If you 
make plates bigger and fill them more, everyone makes more 
money,” the venture capitalist said. For a marginal added cost, a res- 
taurant can serve portions large enough to allow customers to eat 
plenty and still leave with leftovers. 

The industry also gives a great deal of thought to the context in 
which food is presented. It takes full advantage of a substantial body 
of research showing how sensory cues—variety on our plates, food 
packaging, lighting, noise level, and other aspects of restaurant 
ambience, along with social setting—can stimulate intake. Even the 
name of the food has an effect. In one study, researchers found that 
menu descriptions (“succulent Italian seafood filet” rather than “sea- 
food filet”; “traditional Cajun red beans with rice” rather than “red 
beans with rice”; and “satin chocolate pudding” rather than “choco- 
late pudding”) affect sensory perception. People say that foods with 
more descriptive names look better, taste better, and leave them 
feeling more satisfied. 

Thinking creatively about how to attract more consumers led 
Starbucks to the Frappuccino, the venture capitalist told me. 
Although its stores were crowded early in the day, by afternoon 
“they were so empty you could roll a bowling ball through them,” he 
said. The creation of a rich, sweet, and comforting milkshakelike 
concoction utterly transformed the business. 

Starbucks learned a basic lesson: Make enticing food easily and 


constantly available, keep it novel, and people will come back for 


ee 
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more. With food available in just about any setting, “the number of 
cues, the number of opportunities” to eat have increased while the 
barriers to consumption have fallen, said David Mela, senior scien- 
tist of weight management at the Unilever Health Institute. “The 
environmental stimulus has changed.” 

Call it the taco chip challenge—the challenge of controlled eat- 
ing in the face of constant food availability. “Forty years ago, you 
might face the social equivalent of that taco chip challenge once a 
month. Now you face it every single day,” said Mela. “Every single 
day and every single place you go, those foods are there, those foods 
are cheap, those foods are readily available for you to engage in. 
There is constant, constant opportunity.” 

Portion size is another potent selling tool. Supersize options and 
all-you-can-eat specials give consumers access to a bottomless well 
of food for a fractional increase in cost. People eat more when there’s 
more on their plates. Food consultant John Haywood helped me 
understand why big portions work so well in the restaurant business. 
When we met at Outback, I ordered Aussie Fries, which came 
smothered with cheese and topped with bacon bits. Haywood looked 
at the enormous plate of food as it was set down in front of me and 
called it a “cheap filler.” Then he explained the restaurant’s intent 
with that dish. 

“That 20 cents’ worth of product gets me $5 of wow,” he said. 


“It’s all about ‘How can I make one more penny or one more nickel 
on that sale?’” explained Mike McCloud, a former Coca-Cola exec- 
utive. Thirty years ago, he said, a triple chocolate muffin was made 
with real eggs, real chocolate, and real butter. It was rich and flavor- 
ful, but it was also small. 

Then “greed took over,” said McCloud, explaining a shift in 
attitude among food companies. Their new mind-set: “I don’t want 
to sell a 2-ounce muffin that’s made with real butter. I want to make 


a 5-ounce muffin for pennies more and make more profit on it.” 
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Asa result, today’s muffins are much bigger, but most of the real 
ingredients are gone. Instead of butter they’re likely to contain some 
blend of shortening and oil. Often the ingredient label will list “palm 
or coconut oil,” a clue that the manufacturer is buying the ingredi- 
ent that’s cheapest at a given moment. Powdered egg substitutes 
replace whole eggs, and an array of inexpensive, processed sweeten- 
ers are used. In lieu of real food, the industry is baking with “a 
chemical mix of preservatives and oil,” McCloud said. 

In his view, it’s the low cost of readily available fats and sugars 
that drives their use. “If McDonald’s could sell anything and make 
money at the same rate that they’re doing now, they couldn’t care 
less whether it was fat- or sugar-laden. It just happens to be that fats 
and sugars and flours are some of the least expensive food items we 
have in the world.” 

McCloud also sees the profit motive behind the push to increase 
standard beverage sizes. When he worked at Coca-Cola headquar- 
ters in Atlanta, “one of our main areas of focus was ‘How do we get 
McDonald’s, Burger King, the big customers, to increase their aver- 
age cup size?’” A small cup of soda measured 8 ounces, but McCloud 
and his colleagues tried to shift the norm to 12 ounces. They also 
worked to double the size of the large drink from 16 to 32 ounces. 

Since soft drinks sold in chain restaurants are little more than 
syrup and carbonated tap water, they can provide a profit margin of 
about 90 percent. It wasn’t hard to make their case to McDonald’s. 
McCloud said, “We had to convince everybody that 90 percent of $1 
is good, but wouldn’t it be great if we could get you 90 percent of 
$1.50 by adding another 3 cents’ worth of product?” 

Along with encouraging bigger cup sizes, McCloud said Coca- 
Cola aimed to boost sales by diverting consumers from water to soft 
drinks. Part of its strategy was to calculate how much liquid the 
average person could consume in a year—and then try to increase 
the percentage of the total represented by soft drinks. 

“Our job was to sell more syrup. We would say, ‘How can we 


get the consumer to drink more soft drinks and less water?’ We 
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discouraged water giveaways at these places because there was no 
profit in it” and encouraged consumers to view those enormous 
cups of soda as good value for the money. 

When the beverage companies throw their weight behind a 
change in norms, they’re often successful, McCloud noted. “Coke 
and Pepsi are so big and strong, they have the horsepower to change 


people’s habits.” 


There’s a contradiction in all of this. At the same time manufactur- 
ers are making so much stimulating, high-fat, high-sugar food so 
readily available, they’re also responding to consumer concerns 
about health. Indeed, this is a substantial area of activity and profit 
for the industry. 

Many food producers and restaurants now provide nutrition 
calculators on their Web sites, allowing consumers to add up the 
calories in their foods and find out how much fat, sodium, carbohy- 
drates, and sugar they’re eating. And some surprising alliances have 
been formed in the name of health. T.G.I. Friday’s partnered with 
Atkins Nutritionals to create a menu that appeals to people on the 
low-carbohydrate Atkins diet. Wendy’s is working with the Ameri- 
can Dietetic Association to offer consumers educational tools about 
nutrition. 

That kind of paradox reflects broader industry trends, accord- 
ing to Datamonitor, a leading supplier of “business intelligence.” 
In one of its consumer-trends reports, the company declares that 
“the desire for health and indulgence represents a trend clash.” 
Consumers looking to satisfy seemingly contradictory desires rep- 
resent an important market opening, according to the report, 
which proclaims: “Healthy indulgence is a vast opportunity that is 
underdeveloped by the food and drinks industry.” 

Increasingly, the industry is supplementing its products with 
chemicals to persuade consumers that the food is good for them. 
It’s all about grabbing “the consumer’s attention” by making 
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“compelling” claims that sometimes “seem to be an exercise in 
creative writing,” admit industry experts. 

Apparently, it’s working. What used to be the domain of small, 
specialty health-food stores has attracted national competitors. Kel- 
logg’s, for example, introduced candy bars containing the chemical 
DHA (a fatty acid), labeled them “Live Bright brain health bars,” 
and made bold claims about their value in sustaining brain health. 
Whatever the merits and potential health benefits of DHA, if any, 
the other ingredients are no surprise—mostly sugar and fat. 

Most restaurants don’t make those kinds of claims for their 
meals, but those who sell the most indulgent sugar-on-fat-on-salt 
combinations often market low-fat meals as well. Hardee’s, home 
of the Monster Thickburger, proudly announces that its health- 
conscious customers need not “leave taste behind,” and offers up a 
charbroiled BBQ chicken sandwich, with 340 calories and 4 grams 
of fat. Chili’s includes Guiltless Grill listings on its menu, with 
“more choices for your healthy lifestyle.” McDonald’s is marketing 
its fruit-and-walnut salad aggressively, with photos of the new dish 
prominently displayed in drive-through lanes and near in-store 
order counters. 

But are those products selling? One food industry executive 
shrugged off the question. “Who cares?” he asked. “You’re going to 


build your image.” 
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Purple Cows 


In industry shorthand, it all comes down to the difference between 
brown cows and purple cows, according to marketing expert Seth 
Godin. Brown cows are products that, while perfectly adequate, are 
fundamentally boring. But a product that’s a purple cow—now, 
that’s something that stands out. “The essence of the Purple Cow,” 
writes Godin, “is that it would be remarkable. Something remark- 
able is worth talking about, worth paying attention to.” 

And that’s what the food industry is trying to develop. 

I first learned about purple cows at the New Orleans food tech- 
nology convention, where Nancy Rodriguez, of Food Marketing Sup- 
port Services, described the influence of Godin’s work, which in turn 
drew on a nineteenth-century reference. It’s a perspective she keeps 
in mind as she walks the supermarket aisles to see what’s on the 
shelves. Rodriguez says she wants to know who has succeeded in put- 
ting purple cows out there. She’s looking for foods that go “pop’— 
the ones that grab at the senses, exuding passion and personality, 


demanding attention. 
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Taste, said Rodriguez, is the star of innovation and its goal is to 
“deliver flavor in a remarkable format.” But purple-cow foods exhibit 
other potent sensory cues as well. “Auditory stimuli are essential for 
products to be winners... the crunch of a fritter, the juicy pop of 
citrus,” she said. “Aroma is the sense of memory and has incredible 
emotional power, compelling salivation and craving. . . . [A] sense of 
seeing visualizes shapes, textures, and colors that captivate 
consumers.” 

These combinations bring bold and memorable foods to the 
consumer, especially when they’re presented in “packaging that 


’” and are marketed with language 


screams ‘Hold me/Look at me 
that evokes the senses. To her food-industry audience, Rodriguez 
declared, “The innovation of truly remarkable products is the only 
way to consistently create shareholder value.” 

The concept of purple-cow foods gave me a shorthand way to 
think about a fundamental trend in the food industry—finding ways 
to add extra levels of stimulation. Product developers and food sci- 
entists are combining ingredients and using complex flavorings, 
multiple textures, appealing colors, and many other innovations to 
add kick to their foods. As experts at McCormick said in the com- 
pany’s flavor forecast, “No matter where people are eating—at home 
or in restaurants—one thing holds true. They crave flavor: bold, 
comforting, unexpected, and international.” 

That idea was repeated in an article I read about transforming basic 
dishes into “sense-sational ones.” ‘The goal, according to a food indus- 
try scientist, is to create “foods that satisfy all the senses. ... Hot and 
cooling, spicy and sweet, crunchy and creamy, bitter and salty work 
together, with enticing aromas, to create a multisensory experience and 
flavor utopia.” 

“Never say, “his is the best’ and stop there,” said one com- 
pany spokesperson. “There could be something else coming 
along, and that’s exciting. So you also look for the new and focus 
on the future. So I want excitement, amazement, and wow, wow, 


wow.” 
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Not just sugar, fat, and salt. Not just multisensory. But all of that 
and a lot of wow besides. Make it stand out. Take it up a notch. 
Make it salient. Build a purple cow that will lodge itself in the con- 


sumer’s brain. 


Conditione 
Hypereating 


Emerges 


Overeating Becomes 


More Dangerous 


JLHAPTER ef 


For most of human history we survived on unadorned animal and 
vegetable products. Now we eat mostly optimized and potent foods 
that bear little resemblance to what exists in nature. 

As I learned more about the human reward system and the 
power of arousal, I began to think differently about food that stimu- 
lates all of our senses. The food industry is not only generating bil- 
lions of dollars for itself by designing hyperpalatable combinations 
of sugar, fat, and salt—it’s also creating products that have the capac- 
ity to rewire our brains, driving us to seek out more and more of 
those products. 

To understand why a chocolate-chip cookie seemed capable of 
getting its grip on me, I turned to Mathea Falco, who heads Drug 
Strategies, a Washington-based nonprofit that seeks effective 
approaches to substance drug abuse. “What is it about an inanimate 
object on the plate that plays such a large role in our minds?” I 
asked. “Why are some of us always thinking about it? What is it 


about this stimulus?” 
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“It’s a dragon, David,” she said. “And the dragon is bigger than 


99 


you. 


Jerome Kagan, a renowned developmental psychologist at Harvard, 
taught me that the most effective rewards are those that can change 
our feelings. Eating highly palatable food falls squarely in that cate- 
gory, stimulating the brain in ways that provide momentary pleasure. 
That pleasure acts as a substitute for other emotions since it occupies 
working memory, and the brain can only focus on a limited amount 
of stimuli at any given time. 

But our behavior isn’t simply driven by the pleasure we derive 
from highly palatable foods. These foods also possess the ability to 
command our attention. Sometimes that attention is warranted, 
given the survival value of food, and sometimes it is not, given the 
era of plenty in which most of us live. 

Living creatures survive by focusing on the most salient stimuli 
in their environment. If we are chased by a wild animal, caught in a 
house fire, or faced with an ailing child, such circumstances demand 
center stage in our minds, standing out from arousals of lesser 
power. But that response can be co-opted, and when it is, it leads us 
to focus on objects we would otherwise ignore. That’s what happens 
when jelly beans gain salience. 

A salient cue that—against our wishes—comes to occupy our 
thoughts and stimulate our emotions can provoke impulsive behav- 
ior. Whether the response is mild or intense, almost everyone has 
some vulnerability to the conflicts and unwanted thoughts such a 
cue engenders. 

I was talking with a colleague about how the neural circuits of 
the brain had evolved to focus on the most salient stimuli and why 
this can drive us to overeat. As we talked, I deliberately tore open a 
box of chocolate-chip cookies. He sighed and asked, “Why did you 
have to do that?” 

I had just cued him to the availability of a thick, chunky chocolate 
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pleasure. Suddenly, his attention was diverted from our scientific 
discussion to an arousal he had not sought and did not want. His con- 
ditioned brain responded immediately to the sensory properties of 
that cookie. 


Salient food drives a cycle of overeating behavior. Highly reward- 
ing food becomes reinforcing because we’ve learned that it makes 
us feel better, motivating us to return and do the work necessary to 
feel better again. “Reinforcement learning is a mechanism for the 
organism to figure out which course of action will lead to positive 
outcomes,” explained Wai-Tat Fu, of the University of Illinois. 
Learning that a certain behavior generates reward motivates us to 
act. And when the motivational circuitry of our brains is activated, 
we come back for more. 

This process is enabled by the power of memory. Our memories 
store the experience of consuming highly palatable food and the 
resulting reward. This learning circuitry makes us aware of cues 
that predict the emotionally valued experience so that when we sense 
those cues again, we also retrieve the memories associated with 
them. And those memories, in turn, drive arousal, so that we repeat 
the actions that led to pleasure. 

With the wide availability of potent stimuli, this process repeats 
itself over and over. The more multisensory the stimuli, the greater 
the reward and the stronger the emotional reaction. The stronger the 
emotional reaction, the more potent the memories. The more potent 
the memories, the more powerful the cues. Action builds on response, 
and response generates action. 

Eventually, the actions that lead to pleasure become imprinted 
on the brain and the habit of pursuit becomes firmly established. 
This is rooted in evolution—it’s simply more efficient to act auto- 
matically than to devote effort to deciding whether to take action. 
“It is quite valuable to be able to schedule things into a habit sys- 
tem,” said UCLA researcher Bernard Balleine. 
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Once our behavior becomes automatic, the emotional component— 
the desire to feel better—is no longer required. We saw this principle at 
work in the experiments that demonstrated the power of habit. The 
animals persisted in eating food even after they had been sickened by it. 
They acted against their better interests because they were guided by 
routine rather than by new learning. 

When our brain circuits have adapted to a predictable pattern of 
behavior, we find ourselves in a cycle of cue-urge-reward-habit. We 
repeat the same action over and over because that’s what we’ve 
become accustomed to doing. “Reward learning takes place, but 
then it becomes highly automated and below the level of conscious 
awareness,” explained Raymond Niaura of Brown University Medi- 
cal School. 

At that point, we are almost literally thoughtless. Wiring embed- 
ded deep within the brain’s reward circuitry becomes our guide; we 
heed its response not only to salient food, but also to other rewards, 
such as sexual opportunity and psychoactive drugs. This is a region 
driven primarily by reflexive action, not reasoned thought. 

Neuroscientists think of the habits delineated in these neural 
pathways as bottom-up conditioning. “Stimulus-response-type 
habits are established that are largely unconscious and very hard 
to control,” said Philip David Zelazo, a professor of psychology at 
the University of Toronto, who studies the development of execu- 
tive function in the brain. Once habits become ingrained in the 
lower brain, we no longer recall how or why they developed. “You 
just notice over time, ‘Hey, when I’m in this situation, I tend to 
act that way.” 

Something triggers an automatic behavior, and we respond 
according to our conditioning, without reflective thought or even 
awareness. “You just get caught in these cycles where one thing leads 
to another, and you're just at it again and you’re not even thinking 
about it,” said James Leckman at Yale University. 

And having started, it’s difficult to stop. “Once you’ve crossed 
the threshold, the floodgates open,” according to Raymond 
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Miltenberger, a professor in the Department of Child and Family 
Studies at the University of South Florida and an expert in repeti- 
tive behavior disorders. 

In the process we may become discontented with the discrep- 
ancy between the reward we expect and the reward we actually 
experience. In order to revive our prior level of satisfaction, we may 
feel driven to seek out something more—more novelty, more stimu- 
lation, more calories. ‘Two pieces of cake instead of one. Chocolate 
peanut-butter pie to follow buffalo wings. Foods higher in sugar or 
fat. More variety. The ephemeral nature of the sought-after reward 
may drive pursuit in an increasingly feverish upward spiral. 

Just as a compulsive gambler can’t place a single bet and feel sat- 
isfied, many people can’t stop after a few bites of hyperpalatable 
food. We have become conditioned to seek more reward. The barri- 
cades to repetitive behavior have been toppled. We keep looking for 
the next big wow. 

That’s what the industry has engineered, with food built layer 
upon layer to stimulate our senses. Foods high in sugar, fat, and salt, 
and the cues that signal them, promote more of everything: more 
arousal...more thoughts of food...more urge to pursue 
food ... more dopamine-stimulated approach behavior .. . more 
consumption . . . more opioid-driven reward . . . more overeating to 
feel better . .. more delay in feeling full... more loss of control... 
more preoccupation with food... more habit-driven behavior... 
and ultimately, more and more weight gain. 

All of these responses are made more acute in the face of more 
potent stimuli and ubiquitous cues. That’s what’s happening in 
today’s high-sugar, high-fat environment. Hyperpalatable foods are 
hyperstimulants. And when a stimulant produces reward, we want 


more of it. 
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What Weight-Loss Drugs 
Can ‘Teach Us 


If overeating is the result of changes in the reward, learning, and 
habit circuits of the brain, then drugs that act on those circuits 
should alter behavior and help control this impulse. That’s exactly 
what a combination of two drugs—phentermine and fenfluramine, 
more commonly known as phen-fen—seemed to do. 

Phen-fen proved to be dangerous and was pulled from the 
market in 1997. In some cases, it produced serious and sometimes 
life-threatening side effects in the heart. While no one should use 
this drug combination today, we can learn a lot about the biology 
of overeating by examining the way it worked on the brain’s reward 
circuits. Many doctors say phen-fen was the most effective drug 
therapy they ever had for treating obesity. 

Phen-fen acted in a complex way on two brain chemicals: sero- 
tonin and dopamine. The drug combination increased the level of 
serotonin, which shuts down the action of dopamine and reduces 
activity in the reward pathways. The overall effect was to lessen the 


drive for reward. 
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Research has shown that serotonin can also tamp down the 
rewarding value of drugs of abuse, such as cocaine. For example, a 
test animal that has been conditioned to press a lever to obtain 
cocaine will stop doing so after being given pharmaceuticals that 
promote serotonin release. This may help to explain reports in 
psychopharmacological journals that phentermine and fenflura- 
mine reduce drug use. 

If the same pharmacologic therapy decreases the power that 
both food and drugs of abuse can gain over the body, then they are 
in all likelihood engaging the same regions of the brain. That means 
the reward circuits targeted by highly palatable food are also the 
reward circuits targeted by drugs. 


The stories physicians tell of patients who used phen-fen are remark- 
ably similar. Over and over again, these patients reported being able 
to stop focusing single-mindedly on food. 

“Everybody who has ever treated obese people and put them on 
phen-fen had a patient say to them, ‘I felt normal for the first time,” 
said Richard Atkinson, who directs the Obetech Obesity Research 
Center. 

Atkinson described one such patient, who had lost 100 pounds 
without the aid of drugs and then struggled by sheer force of disci- 
pline to keep that weight off. Driving past a doughnut shop, the man 
remembered the many times he would walk inside, buy a dozen 
doughnuts, and eat them all in one sitting. As his weight dropped, 
he would pass the same store and chant fervently to himself, “Don’t 
go in, don’t go in.” Usually he managed to muster enough willpower 
to keep going, but it took an enormous effort. 

All of that changed for him when he began taking phen-fen. 
The doughnuts stopped dominating his thoughts. He no longer felt 
hungry all the time. His overwhelming sense of urgency to pursue 
food was gone. 

Obese patients treated with phen-fen at the Najarian Center, 
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based in Los Osos, California, had similar experiences. “At the 
supermarket, they bought a lot less food and they were less likely to 
buy junk food,” said founder and director Thomas Najarian. “They 
were not thinking about food all day long. Food did not drive 
them. ... In general, phen-fen reduced its reward value.” 

At the Weill Cornell Medical College in Manhattan, Louis 
Aronne echoed his colleagues. 

“What was phen-fen like clinically for patients?” I asked. “What 
did they tell you?” 

“They felt normal,” explained Aronne. “Their relationship with 
food was normal. They would say things like, ‘I’m there, the food is 
there, but I don’t feel like eating the food. It used to be that I would 
see the food and I would go completely nuts, and that doesn’t hap- 
pen any longer.” 

Still another confirming anecdote came from Michael Wein- 
traub at the University of Rochester School of Medicine and Den- 
tistry. Prior to using phen-fen, patients would tell him, “While I’m 
eating breakfast, ’m thinking about the doughnut I’m going to eat 
at ten o’clock. And while I’m eating the doughnut, I think about 
lunch. And I think about dessert after lunch.” Phentermine and fen- 
fluramine, said Weintraub, “wiped that all out.” 

The message from clinicians was consistent: Phen-fen changed 
not only their patients’ eating behavior, but also their perception of 
food. They finally felt satisfied and in control. This drug combina- 
tion seemed to cut the link between the cues for rewarding food and 


the brain circuitry that responds to those cues. 


Why We Don’t Just Say No 


I began to develop an overarching theory about eating for reward: 
Chronic exposure to highly palatable foods changes our brains, con- 
ditioning us to seek continued stimulation. Over time, a powerful 
drive for a combination of sugar, fat, and salt competes with our 
conscious capacity to say no. 

I’ve termed the resulting behavior “conditioned hypereating.” 
“Conditioned” because it becomes an automatic response to widely 
available food and its cues, “hyper” because the eating is excessive, 
driven by motivational forces we find difficult to control. 

Conditioned hypereating works the same way as other “stimulus- 
response” disorders in which reward is involved, such as compulsive 
gambling and substance abuse. Such disorders are characterized by a 
high degree of sensitivity to sensory stimuli, and they typically lead to 
a perceived loss of control, an inability to feel satisfied, and obsessive 
thinking. 

I believe this is what bedevils Sarah, Andrew, Samantha, and 


Claudia. In order to treat conditioned hypereating, it is essential 
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to understand the patterns of behavior associated with it. 

How does conditioned hypereating override the executive con- 
trol functions of the healthy human brain that should allow us to say 
no to highly palatable food? What explains the potency of arousal? 
Why should a cookie be anything more than just a cookie? 

Three powerful and interdependent forces engage fundamental 
neural mechanisms that interfere with executive control: cues, prim- 
ing, and emotions. These triggers amplify the beckoning power of 
highly palatable food and make it difficult for many people to turn 


away. 


The Reach of Cues 


We've learned that when a cue captures our attention, it can moti- 
vate us to act. When we're aroused by the anticipation of reward, we 
seek the release that changes how we feel. 

On my way home from the gym, I drive past In-N-Out Burger, 
a popular western U.S. chain. As I near the restaurant, I’m expect- 
ing to see it and thinking about how good a hamburger and fries 
would taste. At once excited by the thought and uneasy about the 
action, I start a silent debate with myself. 

Yes, today I will stop. No, I shouldn’t. Yes, no, yes, no. My con- 
tinued ambivalence allows me to think of nothing else. Discomfort 
settles over me, an anxiety of my own creation. If I pull into the res- 
taurant, I can resolve the ambivalence and subdue the arousal. For 
the moment, my discomfort will disappear. 

But I will be putting other forces into play. If I make that stop 
often enough, my response will become automatic behavior, a habit. 
At that point, any efforts to suppress it will only intensify the power 
of the cue. 

Expectancy is the cue that tempts me into In-N-Out Burger, 
but it is not the only provocateur. Cues can gain power even if we’re 
not consciously aware of them. Seemingly out of the blue, we may 


begin to think about an egg-and-bacon sandwich or a favorite 
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doughnut, not recognizing that our desire has just been triggered by 
an advertisement, a memory, or a location. “You are aware of the 
thought, but not necessarily of what drove it,” said David Kavanagh, 
a professor of clinical psychology at the University of Queensland in 
Brisbane, Australia. 

Whatever the initial prompt, thoughts begin to build on 
thoughts, creating what Kavanagh calls an “elaborated thought.” I 
might begin to think not only about how good that doughnut will 
taste, but about where I can buy it, what route I can take to get 
there, and how much better it will make me feel. Simultaneously, I 
may also be thinking that I shouldn’t want it and I shouldn’t eat it. 

“All of those things start crowding in,” said Kavanagh. “There’s 
a lot of parallel stuff that’s occurring when people are trying to 
engage in control at the same time they’re experiencing a desire.” 

Distinguishing the longing for a highly palatable food from 
conflicted thoughts of pursuing it becomes difficult. “You’re think- 
ing about it and you're approaching it in your mind, and that feeds 
the affective power of the craving,” says Kavanagh. “The response 
planning and the craving start to become very similar.” 

“The thoughts become larger and larger?” I asked. 

“You get a much more elaborate image. You're aware of taste 
and smell and size and sensation in your mouth. As you elaborate 
that and make the image more complex, it becomes affectively more 
powerful and more motivating.” 

Increasingly insistent and expansive thoughts consume more 
mental space as we become more preoccupied. But we try to hold 
ourselves back. The emotional drivers of wanting struggle with the 
desperate desire to resist temptation. Behavior-activating messages 
that urge pursuit clash with internal messages demanding control. 
Our brains become battlegrounds. 

Ultimately our decision to reach for that food—to relax our 
struggle for restraint, to give in to consumption—becomes the 
only possible relief from the anxiety of a war within. But the satis- 


faction doesn’t last. By responding to a salient cue with action that 
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generates immediate reward, we only strengthen the association 
between the cue and its reward. “You have the wanting, you eat the 
food, you experience the reinforcement again,” said Marcia Pelchat 
of Monell Chemical Senses Center. “If you eat the salient food that 
you want today, it’s going to be more salient tomorrow because you 
have more positive associations with it. You increase the number of 
memories that you have of the food.” 

Soon enough, you're cued again, desire builds, and the cycle 


begins anew. 


The Power of Priming 


Sometimes just one taste of a food—a single dose—is enough to 
trigger conditioned hypereating. We call that effect “priming,” and 
it’s another way to kick overeating behavior into action, even when 
we're not hungry. 

That’s what the food industry knows when it tells us, “Bet you 
can’t eat just one.” It’s what Alcoholics Anonymous recognizes when 
it warns drinkers, “One drink, one drunk.” A small quantity can be 
enough to generate a large response. 

Although the underlying biology of priming isn’t fully under- 
stood, the same neural circuitry that responds to cues seems to be at 
work. A highly palatable food tells the brain, “This is a desirable 
object, get more,” Harriet de Wit, in the Department of Psychiatry 
at the University of Chicago, explained to me. Immediately after 
eating that first salt-and-fat-rich potato chip, “you want more of it 
than you did a minute before you had one. It is as though it is stimu- 
lating the dopamine system—the motivation and reward-seeking 
system—a little bit, enough to get it going to make you want 
more.” 

Priming, which is lodged in the brain’s fundamental motiva- 
tional circuitry, has the power to make an animal seek out more of a 
stimulus. Adaptive in origin, it is yet another tool our species has 


developed in order to survive. “It makes adaptive sense for animals 


CONDITIONED HYPEREATING EMERGES 


to get hungrier once they find a little bit of food,” said de Wit. 

As with our responses to cues, priming works in part by trigger- 
ing memories of past pleasure and activating the reward pathways of 
the brain. Priming may also be something of an “abstinence viola- 
tion,” suspects de Wit. “If somebody has been trying to abstain 
from cheesecake and has gone for a very long period of time before 
having just a little bit of it, that can lead to eating way too much of 
it,” she says. “In a sense, that person gives up and a spiral of eating 
follows.” 

When we’re hungry, almost any food can have a priming 
effect—in fact, that’s one of the risks of dieting. But in the absence 
of hunger, only highly palatable foods are likely to spark further eat- 
ing. “Having a little bit makes you want more. And then you have it, 
and it makes you want still more,” observed de Wit. 

That’s when it becomes hard to stop. Martin Yeomans at the 
University of Sussex, in England, has done experiments in which he 
keeps interrupting people as they eat to ask them how hungry they 
are. Halfway through their meals some people rate their hunger 
levels higher than before they started to eat. 

The power of priming is made visible in a study that looked at 
two highly palatable foods—pizza and ice cream. The results showed 
that we’re motivated to seek out more of a specific stimulus when 
we've been primed for it. 

Researchers first fed lunch to twenty-eight men so they were 
presumably not hungry when the rest of the experiment took place. 
After their meal, the men were assigned to one of three groups— 
one primed with pizza, one primed with ice cream, and one that 
wasn’t primed at all. The priming was done by placing a medium- 
sized mozzarella pizza in front of the first group and two big bowls 
of vanilla and chocolate ice cream in front of the second, and then 
inviting everyone to take a single bite. Immediately afterward, the 
men filled out a form on which they rated the sensory properties of 
the primed food, including its flavor, smell, and appearance. 


A few minutes later, both primed groups were presented with all 
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the foods—that is, the group primed with pizza also got the two bowls 
of ice cream, and the group primed with ice cream also got the pizza. 
Everyone was then told to eat freely. People ate more of the food with 
which they’d been primed. 

Unlike cues, priming holds power for only a short time. That 
means the food for which you’ve been primed has to be readily 
accessible. If you eat one piece of candy and there’s a bowl of them 
in front of you, chances are you will keep eating more. But if no 
more are available or you have to search for them, the priming 
response may be undermined because you won’t be stimulated for 


long enough to alter your behavior. 


The Influence of Emotions 


Among people who experience conditioned hypereating, emotional 
states often heighten the power of cues, overpower executive con- 
trol, and intensify the drive to eat. “It’s a form of self-medication,” 
said George Koob, at the Salk Institute. “You’re modulating your 
arousal. People take the food to calm themselves down.” 

Rajita Sinha, at Yale University’s School of Medicine, said that 
sadness and anger have the greatest potential to drive a loss of con- 
trol. “If you’ve got that really charged emotional situation, with 
both of these emotions going, chances are you'll be going to the 
kitchen before you know it,” she said. 

Because a cookie makes me feel better, it’s easy to develop the 
habit of seeking it out when I’m sad or angry. Over time, as neural 
pathways link the change in my mood with the experience of eating 
the cookie, the association grows stronger. 

“These products have some kind of hedonic, calming effect,” 
said Koob. “In other words, they relieve the itch.” The problem is 
that the itch comes back. 

Anger and anxiety can act as a “setting condition” for cues, says 
Charles O’Brien, a professor at the University of Pennsylvania. “A 


cue that has been extinguished in the basal state [when the body is 
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calm] again becomes active in producing craving and physiological 
changes when it is presented after a person has been put in an angry 
state.” 

We see this with smokers. “I can remember being in a room and 
there was a tense discussion, and everybody would start lighting up, 
to either increase their alertness or to calm themselves down,” Koob 
recalled. “I think the same thing happens with people who learn to 
eat that way.” 

The effect is visible in imaging studies in which people undergo 
brain scans as they respond to cues suggesting they’re about to get 
a milkshake. In one study, researchers first induced a negative mood 
by playing some dark music and asking participants to recollect a 
particularly depressing life experience. Afterward, the regions of the 
brain where the reward pathways operate showed greater activity 
level in response to the anticipated milkshake compared with levels 
among participants in a neutral mood. 

“We interpreted those findings as suggesting that when emo- 
tional eaters are in a negative mood, the idea that they are about to 
get a milkshake makes them anticipate reward,” said Eric Stice, a 
scientist at the Oregon Research Institute. “That’s not the case for 
nonemotional eaters, and it is not the case for a neutral mood state. 
It only emerged in a negative mood state.” 

When emotions amplify reward, the drive for reward becomes 


even harder to control. 


Stress also lends more power to each of the mechanisms that drive 
overeating through its capacity to heighten our arousal. “If you're in 
an agitated state, a stimulus will act on you more, will generate a lit- 
tle more vigor,” said Bernard Balleine. 

Call it the paper-clip-on-the-rat’s-tail phenomenon. Pinching 
the animal’s tail with a paper clip is a mild stressor—not so strong 
as to interfere with the animal’s behavior, but strong enough to 


intensify all its usual activities. 
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There are limits to the arousing effect of stress. Profound 
stress—the death of a family member, for example—can interfere 
with this response and shut down overeating behavior. 

To capture the impact of mild stress, Balleine suggested I visu- 
alize myself in a familiar conference room. When the tone of a 
meeting is relaxed, Balleine said, “You’re looking around, recogniz- 
ing cues, but they are not having any motor effects on you.” Then 
the dynamic of the meeting changes, and someone makes me angry. 
Suddenly a cue in the room that has signaled reward in the past 
takes on new power. 

For me, that cue is likely to be the platter of cookies sitting in 
the middle of the table. Under normal circumstances, I probably 
found its attention-grabbing effect hard enough to resist. Most 
likely, I was consciously willing myself not to reach for a cookie. But 
when stress comes into play, holding myself back becomes even 
harder. By intensifying my arousal and approach behavior, stress 
steamrolls over the cognitive voice that had been trying to say no to 
the cue. 

“When you get into this slightly aroused state, the strongest 
cue in the environment will tend to elicit the motor response it has 
been associated with in the past,” he said. “It’s a level of affective 
arousal.” 

Periods of transition can make us more vulnerable. Eating foods 
that are high in fat and sugar seems to be one way to ease the dis- 
comfort of “transition emotions.” These are the emotions we 
encounter as we change from one activity to the next. A meeting 
ends and we get in the car, or a television program is over and we 
walk into the kitchen. As our activities change, so does our state of 
arousal. 

“Ts there any evidence that food really makes you feel better 
after you've eaten?” I asked Loma Flowers, a community psychia- 
trist in San Francisco. 

“Absolutely,” she said. “People feel better after eating it. They 
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eat for anxiety. And it soothes anxiety. It really does work like a 
Valium.” But that effect, of course, is momentary. 

When we learn that a stimulus provides gratification, that 
knowledge drives our wanting, arousing us further. Our focus nar- 
rows to the target of our desire, capturing our full attention and 
directing us toward it. The anticipation of feeling better puts us in 
a heightened state of focus, making us want it all the more. 

What we fail to realize is that the food we ate for comfort has 
left its mark on the brain, creating a void that will need to be filled 


the next time we are cued. The result is a spiral of wanting. 
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How We Become ‘Trapped 


Cues, priming, and emotional triggers all drive conditioned hyper- 
eating in fundamentally the same way—by stimulating mental 
ghosts. These ghosts are representations of past sensory and emo- 
tional associations with food that we have stored in our brains. 
Expectations, or what Mark Goldman, associate director of the 
National Institute on Alcohol Abuse and Alcoholism, calls “traces 
retrieved from memory,” give form to these ghosts. 

When we expect food to give us pleasure (positive reinforcement) 
or relief from distress (negative reinforcement), that expectation 
amplifies the reward value. Expecting something to be rewarding 
stimulates pursuit of that reward. 

“Expectancy has powerful effects on strengthening the primary 
reinforcer,” George Koob said. “With the script of how we behave 
in the presence of a stimulus already written and stored in our 
brains, expectancy also helps to control the choice we make between 
actions.” 

The belief that food will make us feel better contributes to our 
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desire for food. At that point it’s only a short step from wanting the 
food to feeling that we need it. The act of eating becomes some- 
thing we do to attain a desired emotional effect. 

“If most often eating alleviates my negative mood state, then 
over time, that cognitive memory will become the salient, predomi- 
nant one,” said Gregory Smith, of the psychology department at the 
University of Kentucky. Having come to associate the behavior of 
eating with a desired outcome, we begin to act more automatically 
to achieve that outcome. 

For example, I believe a Milky Way candy bar will make me feel 
better because it has done so before. That expectation drives my 
action. I’m caught in a cycle of craving, satisfaction, and more crav- 
ing. Conditioned hypereating takes on a momentum of its own. 

The dominating influence of rewarding food can be marked 
along a continuum. Many people like and want a food, but only some 
of us develop elaborate thoughts about it, or a preoccupation with it. 
We still need to dig further to understand why some people are so 
much more vulnerable than others, but for those unlucky ones, an 
increasingly intense focus on reward can spiral into obsession. 

“Thinking about cream cakes is fine, as long as it doesn’t become 
dysfunctional for you,” David Kavanagh said. “What makes it an 
obsession is the fact that you don’t want the thought.” 

Someone who can’t stop thinking about a cream cake when she 
would like nothing better than to shut it out of her mind comes to 
wonder, “What does it mean if I have this thought? This must mean 
I’m a very weak person. I’m somebody who cannot succeed at a 
diet.” 

The brain is conflicted. That generates unhappiness, followed, 
ironically, by the notion that only the cream cake can bring relief. 
We begin thinking, “I feel so awful now, but if I actually had that 
cream cake, I’d feel better.” 

The clash escalates as we try to put the cream cake out of our 
minds. ‘That’s known as the white bear problem—if you tell your- 


self not to think about white bears, soon that’s your dominant 
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thought. The research literature tells us we can suppress thoughts 
only for short periods of time. As soon as we tell ourselves, “I’d bet- 
ter make sure to avoid that thought,” we start to focus on it. “An 
attempt at suppression is going to mean that the thought becomes 
more salient,” said Kavanagh. 

Indeed, focusing single-mindedly on not eating eventually 
pushes us to eat more. Feeling deprived only increases the reward 
value of food, and then usually gives way to indulgence, and often to 
abandon. As desire evolves into need, we do exactly what we’ve tried 
so hard not to do—we eat that cream cake. And then we feel worse, 
which makes us even more likely to be out of control. 

To find your way out of this trap, you need to understand the 
functions of the brain, the drivers of conditioned hypereating, and 
what you can eat without triggering the reward-based behavior that 
leads to habit. 


Conditioned Hypereating 


Emerges 


When I first began to talk to people about the loss of control over eat- 
ing, I was met with two opposite reactions. Many people understood 
immediately and were themselves often painfully and personally famil- 
iar with the behavior. But a smaller group, having had no direct experi- 
ence with out-of-control eating, was convinced it could be halted by 
exercising willpower. 

I realized that if I was going to bring attention to conditioned 
hypereating as a major behavioral issue, I was going to have to define 
it more rigorously and identify some of its specific characteristics. I 
also needed scientific evidence to support my growing conviction 
that conditioned hypereating was correlated with becoming 
overweight. 

To get started, I mostly had a lot of questions. What features 
define conditioned hypereating? Who is affected? How is it linked to 
excess weight? Why do some people at a healthy weight also exhibit 
conditioned hypereating behavior? I asked three colleagues at the 


University of California, San Francisco—Elissa Epel, an expert on 
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cognitive health psychology; Michael Acree, a biostatistician; and 
Tanja Adams, a psychology postdoctorate fellow—to help me answer 
these questions. 

The scientific literature gave us a good base on which to build 
our research. It told us that not every overweight person demon- 
strates the same set of eating behaviors in the presence of highly 
palatable food. It also reminded us that overeating is not the exclu- 
sive province of the overweight. Many people, fat and thin alike, 
lose control in the face of rewarding foods. 

But those who are obese do seem to be more susceptible to the 
disinhibited patterns of eating that often allow rewarding foods to 
gain the upper hand. A revealing study showed that obese women 
consumed significantly more throughout the day compared to 
women who were not obese. (This may seem self-evident, but remem- 
ber, a lot of wrongheaded ideas about why people gain weight still 
circulate, and it is important to understand that calories count.) More 
revealing for my goal of understanding behavior was the finding that 
the obese group ate more snacks, more evening and nighttime meals, 
and significantly more during nontraditional mealtimes. 

Another trait shared by many people who are either overweight 
or obese is their tendency to keep eating beyond the point of hun- 
ger. This became evident in a survey that asked “How often do you 
keep eating at meals even though you are not hungry anymore?” 
Women who reported that they “eat beyond satiation nearly every 
day” were dramatically more likely to be obese than those who 
rarely or never did so. 

Obese women were also willing to work harder for food, which 
is the defining trait of reinforcing behavior. In one study, two groups 
of women were allowed to earn points that could be traded for either 
high-sugar, high-fat snack foods or for access to activities such as 
playing video games, watching a comedy video, reading popular 
magazines, or playing computer solitaire. (Research has shown that 
these forms of entertainment are highly reinforcing.) One group 


was obese; the other was not. 
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There were no significant differences in how much either group 
actually liked the rewards or in the hunger level of participants. But 
the obese women were consistently more likely than the nonobese 
women to earn points for food rather than activities, reminding us 


that liking and wanting are not the same thing. 


All of this evidence gave me a basis for investigating which eating 
behaviors might be associated with conditioned hypereating. Work- 
ing with my colleagues, I began looking for appropriate data to 
analyze and eventually found it in the Reno Diet Heart Study, led 
by Sachiko St. Jeor, a nutritionist at the University of Nevada. 
Launched in 1985, the Reno study had goals entirely different from 
what I was interested in. Its main purpose had been to assess the 
relationship between cardiovascular health and weight. But no one 
had used the data collected in that study to ask the questions that 
interested me. 

The Reno study was one of the largest, most comprehensive 
studies ever conducted on how people eat. Researchers had enrolled 
a total of 508 men and women across age groups. Half were over- 
weight or obese and half were not, and they had been followed for 
five years to assess their weight, attitudes toward eating, and eating 
behaviors. Three years after the first five-year phase was completed, 
the researchers had been able to track down most of their original 
subjects to gather more information. 

Their data included true-or-false responses to statements such 
as “sometimes when I start eating, I just can’t seem to stop,” “my 
stomach often seems like a bottomless pit,” and “I am always hungry 
so it is hard for me to stop eating before I finish the food on my 
plate.” We also had answers to questions such as “How often are you 
preoccupied with thinking about food?” 

Together, the information allowed us to focus on three behav- 
iors of interest—loss of control over eating; lack of feeling satisfied 


by food; and preoccupation with food. Based on what I knew about 


159 


160 


THE END OF OVEREATING 


the classic symptoms of other conditioned and driven behaviors, all 
three characteristics could reasonably be considered expressions of 
conditioned hypereating. 

We used a sophisticated statistical process called “latent classi- 
fication analysis” to determine whether one group of people exhib- 
ited more of those characteristics. It turned out that about one-third 
of the study population scored high on at least two of the factors (or, 
in a few cases, very high on one of them). 

But the most significant feature for me was how the figures 
broke down by weight. Some 50 percent of obese participants and 30 
percent of overweight participants demonstrated the features of 
conditioned hypereating, as did 17 percent of those who were lean. 
The gender breakdown was also of interest: 56 percent of obese 
women and 43 percent of obese men exhibited conditioned hyper- 
eating. Those with evidence of conditioned hypereating were almost 
twice as likely to have been overweight early in life. 

The sizable minority of lean people with features of conditioned 
hypereating warranted a closer look. Most of them scored high on 
questions that measured their ability to compensate for their food 
drive by concerted and conscious efforts to limit their eating. As a 
result, they had been able to maintain a healthy body weight during 
the study period—but could well face challenges in maintaining 
such behavior over time. This population is probably at risk for 
weight gain. 

Clearly, a broad swath of the population is struggling with 
conditioned hypereating. Our data indicate that those who exhibit 
conditioned hypereating are twice as likely to be obese as those 


who do not. 


Dana Small, a colleague at the John B. Pierce Laboratory and Yale 
University, worked with me to collect concrete evidence about the 


biological mechanisms driving conditioned hypereating. We studied 
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the issue from two angles: how humans behave in the face of highly 
rewarding food and how their brains actually respond. 

First we further developed a scale that allowed us to distin- 
guish “high” and “low” degrees of conditioned hypereating, based 
on the participants’ responses to eleven statements about eating 
behavior. These included, “When it comes to foods I love, I have 
no willpower,” and “I have days when I can’t seem to think about 
anything else but food.” The behavioral tests confirmed that peo- 
ple who scored higher on the conditioned hypereating scale were 
more willing to work for food. 

So that she could study their response to cues, Small also asked 
the subjects to smell chocolate and then to taste a chocolate milk- 
shake. Normally, a pleasing aroma becomes less pleasant over time 
as we habituate to it. Not so with conditioned hypereaters. People 
who scored higher on the scale of conditioned hypereating reported 
that the odor became more pleasant over time. 

Then we looked at what was happening in people’s brains. ‘The 
differences in the reward centers were striking. High-scoring indi- 
viduals exhibited an enhanced level of neural activity as they 
responded to the cue of a chocolate odor (this is the anticipatory 
phase, when reward is expected) and to the taste of a milkshake (this 
is the consumption phase). 

Especially interesting was the response in the amygdala. This 
area of the brain, which normally allows us to anticipate reward, was 
also activated among conditioned hypereaters while they were eat- 
ing. “The heightened amygdala response drives the whole circuit 
out of whack,” said Small. This suggests that the act of eating, when 
we might expect cue-induced anticipation to lessen, instead stimu- 
lates this vulnerable population. It also offers physiological evidence 
of what is observable in the real world—eating rewarding food can 
enhance the drive for more rewarding food. 

Remember those brain pathways that allow us to focus on our 


environment’s most salient stimuli and avoid the wild animal, escape 
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a burning home, or tend to a sick child? Those pathways have been 
captured by the highly stimulating foods that are now available 


everywhere. 


Based on these findings, an argument can be made that conditioned 
hypereating is a syndrome, or a condition characterized by a cluster 
of symptoms. We also have reason to assert that conditioned hyper- 
eating is associated with body weight. 

Framing conditioned hypereating in those terms helps us think 
about the common biological mechanisms at play among those 
who are affected and makes it easier to agree on a diagnosis. At the 
same time, it highlights the power of environmental exposure. In 
other contexts, such as infectious diseases and chemical toxins, we 
understand that environmental factors can be associated with a 
cluster of symptoms, but we have not yet recognized this quality 
about eating. 

That said, defining conditioned hypereating as a cluster of 
symptoms also has limits. Although many people exhibit the defin- 
ing characteristics to at least some degree, we can’t say they all have 
the same condition, although we suspect they may all be at risk. 
Before we can apply the label appropriately, we need to know more 
about the brain responses of people who cluster somewhere in the 
middle of the conditioned hypereating continuum. 

Meanwhile, we shouldn’t consider these distinctive patterns of 
behavior abnormal or pathological. Rather, they are a psychological 
adaptation to the environment that occurs among certain suscepti- 
ble individuals. As learned responses driven by the motivational 
circuits of our brains, these patterns almost certainly contribute 


significantly to the exploding obesity epidemic. 


‘Tracing the Roots of 
Conditioned Hypereating 


Clues to the puzzle of conditioned hypereating extend back many 
decades. In recent years, the extraordinary advances we have made 
in neuroscience have given us the ability to examine old information 
in new ways. 

In the 1970s, Stanley Schachter, a Columbia University social 
psychologist, became convinced that overweight people did not 
respond appropriately to internal signals, such as hunger, satiety, or 
a need for fuel. Our knowledge about the brain’s ability to focus on 
salient stimuli and the nature of the reward system was not available 
then, but Schachter hypothesized that overweight people ate in 
response to external cues, rather than internal signals. His theory 
came to be known as “externality.” 

Schachter’s cracker study, which compared the eating behaviors 
of thin and overweight subjects, pointed to ideas we did not fully 
grasp at the time. He first divided his participants into two groups, 
offering one all the sandwiches they wanted to eat and asking the 
other only to fill out a questionnaire about food. Then he gave 
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everyone the same opportunity to sample five different types of 
crackers. 

Not surprisingly, the thin people who had already eaten the 
sandwiches ate fewer crackers than the thin people who had simply 
completed the questionnaire. But those who were overweight ate 
about the same number of crackers whether or not they had eaten 
the sandwiches first. Schachter theorized that the sight of food was 
exerting more pull on the overweight population than any internal 
messages reporting an absence of hunger. 

A roast-beef sandwich experiment produced similar results. 
Richard Nisbett, also then at Columbia, offered his study subjects 
varying amounts of food, either placing one sandwich on a table or 
loading it up with three full sandwiches. He also told both groups 
they could help themselves to more sandwiches from a nearby 
refrigerator. 

People who were overweight ate what they were given but did 
not seek out more food—if they could see it, they ate it. Visual cues 
took on preeminent importance. Those who were thin were more 
consistent in their eating patterns—they ate about a sandwich and a 
half, regardless of how much food was presented to them and 
whether or not they had to make trips to the refrigerator for more. 

Such studies helped establish externality as the dominant theory 
of weight gain for more than a decade. Through the 1970s most 
textbooks offered it as the primary explanation for the eating behav- 
ior of the overweight. Then Judith Rodin, then at Yale University’s 
Department of Psychology, who once worked closely with Schachter 
to develop the externality theory, raised questions about its 
validity. 

Externality was too “simplistic,” she wrote in a seminal article 
in American Psychologist in April 1981. Convinced the theory didn’t 
hold up to closer scrutiny, Rodin pointed out that other researchers 
saw significant differences in how people in every weight category 


responded to external stimuli. Particularly confounding was the fact 
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that some thin people also ate a lot more when they saw food or 
smelled it. 

Rodin’s criticism gained traction, and the emphasis of weight 
research shifted away from the influence of external cues and toward 
the concept of restraint, which attributes overeating to dieting. 
Restraint theory says that people restrict their eating in order to 
lose weight, but they are unable to maintain that discipline indefi- 
nitely. Eventually they lose control, overeat, and gain back the lost 
pounds. 

In time, cracks also appeared in the notion that restraint theory 
could offer a full explanation for weight gain, and researchers have 
recently come to regret having prematurely cast aside the theory of 
externality. 

Decades ago, Schachter and Rodin each set out to find a single 
mechanism that distinguished people who are overweight from 
those who are not. And they both demonstrated something impor- 
tant, without fully understanding the implications. ‘The externality 
theory recognized the power of cues—we now understand that’s 
because they amplify the rewarding aspects of highly palatable food. 
Restraint theorists saw, accurately, the risks of deprivation—which 
we have come to realize increases the drive for reward. 

Based on what we have learned in more recent years, externality 
and restraint are two different manifestations of one thing: condi- 


tioned hypereating. 
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Nature or Nurture? 


A fundamental question about conditioned hypereating is whether 
it will turn out to be genetic or environmental in origin. Is it passed 
down from one generation to the next, inherited in much the same 
way that we inherit blue eyes or short stature? Or does it reflect pat- 
terns of eating acquired at home and at school, with friends and in 
the workplace, in response to broad trends promoted by the food 
industry? We don’t yet have the definite answer, but we do have 
clues. 

Myles Faith, of the Center for Weight and Eating Disorders at 
the University of Pennsylvania School of Medicine, is an expert on 
the genetic basis of childhood eating behavior and obesity. Faith 
measured the tendency of children to eat in the absence of hunger. In 
one study he allowed a group of five-year-olds to eat as much dinner 
as they wanted, until they reported feeling full and stopped volun- 
tarily. Following dinner, these children were offered snack foods for 
a period of ten minutes. Both the main meal and the snacks were the 
kinds of highly palatable foods that drive overeating. 
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Faith also collected data about maternal weight as part of this 
study because fifty years of research has clearly established that a 
mother’s weight is one of the best predictors of the weight of her 
child. Based on the prepregnancy weights of their mothers, Faith 
classified five-year-olds as at “high risk” or “low risk” for obesity. 
Boys at high risk were more likely to reach for the snacks, even 
though a few minutes earlier they had said they were full. The high- 
risk boys ate twice the calories the low-risk boys did. (Faith did not 
find this same effect in girls.) 

Something about our families—either the genes we inherit or 
the environment we share—seems to promote overeating behavior. 
But Faith wasn’t willing to speculate on which had the greater effect. 
“We know it is familial, but we cannot separate out genes from envi- 
ronment,” he said. 

Digging more deeply into the available data, I looked at two stud- 
ies involving twins, a population often favored by researchers trying 
to determine the relative contributions of genes and the environment. 
In one study, Swedish researchers found “a great importance of 
genetic factors in the eating behavior of a large, unselected population 
of young adult male twins.” Even so, inheritance was not the domi- 
nant influence; they estimated that genetics contributed to a bit less 
than half of an individual’s total tendency to eat in an uncontrolled 
manner. 

In the other twins study, researchers reached the same conclu- 
sion. Cynthia Bulik, an expert in eating disorders at the Department 
of Psychiatry at the University of North Carolina at Chapel Hill 
and one of the study’s authors, called the loss of control over eating 
“a moderately heritable behavior trait.” 

Somewhat higher estimates can be found elsewhere in the 
research literature. “Eating in the absence of hunger . . . is under sub- 
stantial genetic control,” concluded the authors of still another study. 
They estimate the heritability of eating without hunger at 51 percent 
(meaning that genetics accounts for 51 percent of an individual’s total 


proclivity for the behavior). 


167 


168 


THE END OF OVEREATING 


But other studies have cast uncertainty on all these findings. 
For example, one analysis of questionnaires completed by twins 
suggested that loss of control was not, in fact, a heritable trait, even 
though it was correlated with weight. Another study estimated 
heritability of disinhibited eating patterns at about 17 percent—but 
also found a significant correlation between spouses, which sug- 
gests that disinhibition may reflect what we do at home, rather 
than what’s in our genes. 

Currently available research, then, is inconclusive. Certainly 
there are big differences in how individuals respond to external 
stimuli—some of us are more impulsive, while others are better at 
avoidance behavior. Most studies do suggest that genes play some 
part in eating behavior, but also insist on the role played by environ- 
mental factors. The argument is only about which influence is 
predominant. 

My sense is that eating behavior itself may not be genetically 
determined, but how we respond to stimuli probably is, at least to 
some degree. One thing is certain—to whatever extent genes put us 
at risk for conditioned hypereating, they are able to express them- 
selves only in the presence of highly rewarding foods. “You have 
environmental factors that basically release the underlying genetic 
susceptibility,” said Cynthia Bulik. 

A genetic predisposition has evolved over time in humans and 
animals, but a conducive environment is necessary to trigger hyper- 


eating. That’s exactly what we have today. 


Warning Signs in Children 


CRAPTER 34 


To understand when conditioned hypereating takes the brain hostage, 
it is useful to consider the age when we first see indications of reward- 
driven eating. The process seems to begin in early childhood—and it 
now appears to be developing among younger and younger children. 

We have long thought that infants and preschool children 
intrinsically adjust their food consumption over a period of a day to 
take in a consistent number of calories. This is known as compensa- 
tion, and a body of research attests to it. Give a preschooler food 
that is more energy dense than usual—that is, one with more calo- 
ries in the same volume of food—and the child will compensate by 
subsequently eating less of other foods. This is part of the body’s 
innate drive for homeostasis. 

But that self-regulatory system is changing. 

Susan Johnson, who directs the Children’s Eating Laboratory at 
the University of Colorado Health Sciences Center, said that 
research has evidenced a population-wide shift over time. She told 
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me that in the 1980s, children ages two to four were compensating 
for about 90 percent of any extra calories added to their diet. By the 
1990s, they were compensating for only about 45 percent of those 
added calories. 

In her own studies, Johnson sees three- and four-year-olds who 
are able to pack in very large meals, sometimes consuming as much 
as 800 calories in one sitting. They just keep asking for more. “I did 
not see this kind of behavior in the past,” she commented. “Fifteen 
years ago I would have said with great confidence that preschoolers 
compensate. But in the studies we have been doing of late, I see an 
incredible amount of dysregulatory behavior.” 

Johnson has also examined a slightly older population: children 
ages five to twelve. Her study compared the impact of drinking two 
different fruit-flavored beverages (that tasted similar but had differ- 
ent calorie content) on how much children ate at a subsequent meal. 
Those who ate less after drinking the high-calorie beverage, com- 
pared with what they ate after drinking the low-calorie beverage, 
were said to have compensated. 

Johnson found that school-age children compensate to some 
degree, but not fully. And their capacity to compensate declined 
with age, year after year, especially among girls. The older they got, 
the less they compensated. 

For example, after drinking a high-calorie beverage, five-year- 
old girls reduced their consumption of other foods to compensate 
for about 80 percent of the extra calories. That meant they were still 
taking in 20 percent more calories than those who drank the low- 
calorie beverage. By age eight, the girls were compensating only for 
60 percent of the extra calories in the high-calorie beverage, and by 
eleven, that figure hovered at around 30 percent. 

Loss of control, one of the defining characteristics of condi- 
tioned hypereating, seems to be a growing trend, even among 
youngsters. “I’m sensing a newer kind of disinhibition in children 


in some of the portion-size work we have been doing,” said John- 
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son. “I never saw children who ate and ate and ate until you finally 
had to cut them off and say, ‘You’re done.’ They are eating to 
excess now.” 

Jennifer Fisher, an expert in pediatric nutrition at the Center 
for Obesity Research and Education at Temple University, has 
observed the same thing. On different lunchtime occasions she 
served a group of children ages three to five either an age-appro- 
priate portion of macaroni and cheese or a portion that was about 
double that size. Both meals were accompanied by milk, apple- 
sauce, carrots, and sugar cookies. Some of the children who were 
served the double portion of mac-and-cheese ate a lot more of it 
than others, but on average, this group consumed about 25 per- 
cent more mac-and-cheese calories than those given the smaller 
portion. The children partially compensated by eating less of the 
accompanying foods, but they still ate a total of 15 percent more 
calories during the meal. 

“Large entrée portions may constitute an ‘obesigenic’ environ- 
mental influence for preschool-aged children by producing exces- 
sive intake at meals,” concluded the authors. In other words, when 
they were served more, they ate more. 

In a follow-up study with the same population, Fisher fed 
everyone an age-appropriate portion of macaroni and cheese, and 
then offered them a number of toys and a large tray with generous 
portions of ten snack foods, including popcorn, potato chips, nuts, 
pretzels, cookies, candy, and ice cream. Although the children had 
said they were no longer hungry, they were allowed to eat whatever 
they wanted for ten minutes before researchers measured how many 
calories they had consumed. 

Those who ate more of the snacks turned out to be the same 
ones who had eaten more when they were served double portions of 
macaroni and cheese in the earlier study. Lacking the control to eat 
only when hungry, they seemed uniquely vulnerable to the food 
cues embedded in large portions. 
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Most likely there have always been people who showed early 
signs of conditioned hypereating as children. But as stimulating 
food becomes increasingly available, we’re seeing more and more of 
this behavior. And troubling eating behaviors are becoming appar- 


ent at ever-younger ages. 


‘The Culture of Overeating 


The question “Is food available?” once had social and economic 
implications. We were really asking “Are we facing famine?” “Can 
we afford food?” That framework has changed in Western societies. 
Now we usually mean “Can I buy food nearby?” “Can I eat it any- 
where?” In today’s America, the answer to these questions is usually 
yes. This makes it the ideal laboratory in which to study conditioned 
hypereating. 

Our encounters with food are intense, and they are frequent. 
The number of neighborhood food stores and restaurants grew 
markedly in the 1980s and beyond, coinciding with increasing rates 
of obesity. Highly palatable foods are now available anytime, day or 
night, wherever we may be. Rare is the community that lacks con- 
stant access to restaurants, convenience stores, and vending 
machines. We have drive-through fast food; cars outfitted with cup 
holders; and gas stations, pharmacies, and even health clubs that sell 
snacks and other food. 

But the ready availability of food affects more than our ability 
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to purchase it easily. It also means that we’re able to eat it easily, 
whether it’s in our cars or on the run, in social settings or at work. 
Social mores once kept us from eating on the street or walking into 
a colleague’s office while munching on popcorn, but we no longer 
think of that kind of behavior as rude. “The barriers have been low- 
ered,” Unilever scientist David Mela said to me. 

These days, most meetings and almost all social occasions are 
constructed around food. “It is always there,” said Mela. “There is 
great frequency of coming into contact with places where food is being 
sold or where other people are eating.” 

Mela, who is based in the Netherlands, was particularly aware of 
differing patterns in the office. “We go to a meeting in America and 
somebody will inevitably bring in a huge plate of bagels and cream 
cheese and muffins and all of these things. For Europeans it comes 
off as bizarre, but it just seems to be expected here. Everybody seems 
to be expecting that a lot of food will suddenly show up.” 

The contemporary context of our lives makes it possible to eat 
just about all the time. And many people do. “Food availability and 
the opportunity to consume are ubiquitous, and that has been a 
huge driver of energy intake for children and adults,” Susan Johnson 
of the University of Colorado told me. 

A breakdown in meal structure, with the distinction between 
meals and snacks increasingly blurred, also promotes increased 
consumption and, ultimately, conditioned hypereating. It becomes 
a self-perpetuating cycle, with conditioned hypereating spurring a 
further breakdown in meal structure as out-of-control eaters pur- 
sue every opportunity to consume food. 

Back in the 1950s, “people ate meals,” said Meredith Luce, a 
dietitian in private practice in Orlando. “They ate them together as 
a family. .. . Snacks were the sole property of growing children, to 
provide an extra opportunity to nourish the growing body. Adults 
didn’t eat snacks.” 

But snacking is now the norm, and the data show that it, too, rose 


in the 1980s and 1990s. Worse, snacking generally occurs without a 
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compensating caloric reduction at mealtimes, especially when snack- 
ing patterns are erratic. People don’t eat smaller breakfasts, lunches, 


or dinners just because they snack throughout the day. 


Elsewhere in the world, cultural patterns have tended to reduce the 
risk of conditioned hypereating. Countless articles, some based on 
research, some on speculation, have tried to explain the so-called 
French paradox—the fact that the French generally have lower rates 
of both cardiovascular disease and obesity than Americans, even 
though the French diet is higher in fat. One theory suggests that the 
types of fat the French consume lessen their risk. Another says that 
drinking red wine with meals does the trick. Still other commenta- 
tors suggest that the French are healthier because their lives are 
generally less stressful than those of Americans or that they have 
genetically based metabolic differences. 

None of these theories seems well supported by the facts. A 
more evidenced-based hypothesis is that while the French linger 
longer over meals, they eat smaller portions. And portion size, we 
know, helps drive conditioned hypereating. 

Researchers based their conclusions about portion size on several 
kinds of analysis. First, they compared serving sizes at restaurants in 
Paris and Philadelphia and found that American portions averaged 25 
percent larger. That held true both in chain restaurants, such as Pizza 
Hut and the Hard Rock Café, and in comparable bistros, local Chi- 
nese restaurants, créperies, and ice cream parlors in each country. 

Second, they analyzed restaurant reviews in Zagat guides to the 
two cities and found that reviewers in Philadelphia were far more 
likely than those in Paris to comment about large portion sizes. Fur- 
thermore, all-you-can-eat or buffet options were highlighted in the 
Philadelphia guide but never once mentioned in the Parisian 
reviews. 

Finally, they studied comparable French and American cook- 


books. Foy of Cooking and Fe sais cuisiner showed a consistent trend: 
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American recipes generally yielded larger servings of meat and soup 
courses and smaller servings of vegetables. 

Historically, another protective factor in France has been the 
tradition of eating two or three structured meals a day in the com- 
pany of others, with no snacks in between. For a long time French 
restaurants wouldn’t even serve meals at times other than those they 
considered conventional lunch and dinner hours. 

“In France we still have a very strong meal structure,” France 
Bellisle, an obesity researcher at the H6étel-Dieu Hospital in Paris, 
told me. 

“There’s a cultural notion that you don’t eat between meals?” I 
asked. 

“That’s right. You don’t do that. You learn very early on as chil- 
dren that you just don’t do that.” 

When she teaches, Bellisle often says to her students, “What, 
you have not brought anything to eat into the classroom? If we were 
in America, you would have brought your coffee, your doughnuts, 
your chocolate bar with you to eat.” 

Not in France. “Nobody has given even a fraction of a second to 
the thought that they could have brought food into the classroom,” 
she said. “They’ve never done it before, and they are not tempted to 
do it. There is nothing in the environment that stimulates such 
inappropriate eating at an inappropriate time.” 

But the norm of eating only at certain times of the day, with its 
built-in safeguard against overeating, is under siege outside Ameri- 
ca’s borders, even in France, as snacks, fast-food restaurants, and 
other temptations are beginning to emerge. As the availability of 
hyperpalatable food is exported, it will become more apparent that 
conditioned hypereating does not respect national borders. 

Jean-Pierre Poulain, who directs the Centre d’études du tourisme 
et des industries de l’accueil at the Université de Toulouse—le Mirail, 
sees signs of a gradual cultural shift away from notions about proper 
meals and toward what he calls “vagabond feeding.” He refers to this 


as the “destructuration” of eating habits in France. While vagabond 
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eaters still consume structured meals in a social context, they also eat 
alone on multiple occasions throughout the day. 

France Bellisle has observed the same trend. “Food cues are 
becoming more and more numerous, more and more present in 
the French environment,” she says. As a consequence, more peo- 
ple are likely to become obese, a pattern that is starting to emerge 
in the French population, especially among children. 

As meal patterns break down and the French gain cultural flex- 
ibility in when and where they can eat, eating for reward begins to 
overtake eating for hunger—and satisfaction becomes elusive. “The 
satiety mechanism that takes place between meals cannot take place 
if you eat constantly,” Bellisle said. “Instead of experiencing the 
metabolic effects of satiety, you will lose the notion of what they 
feel like.” 

Although environmental changes in France have so far been less 
drastic and the weight gain in the population is less extreme than in 
many other developed countries, the trend is unmistakable. The 
social framework that supports conditioned hypereating is slowly 


being erected. 


Still, America remains in the vanguard. A segment of the population 
seems especially vulnerable to the stimuli that lead to conditioned 
hypereating, but in the end this is behavior that anyone can develop. 
Learning to overeat is an incremental process that grows with 
repeated exposure. 

What came first? Did changes in how, when, where, and how 
much we consume food lead to conditioned hypereating? Or did 
conditioned hypereating alter social and commercial patterns so 
that stimulating food became that much easier to secure? 

We don’t yet know. In either case, a cycle has been set in motion. 
Ultimately it begins to seem more surprising that some people man- 
age to eat normally than that many do not. 
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Invitations to the Brain 


Despite the challenges, we do have opportunities to break the 
cue-urge-reward-habit cycle and treat conditioned hypereating. 
It’s important to have a framework for thinking about treatment, 
a framework rooted in theories of how we learn and the knowl- 
edge contained in many different scientific fields. More specific 
treatment strategies follow in the next section, building on the 
theories presented here. 

To protect ourselves from stimuli that arouse us and drive us 
to act, we first need to recognize how vulnerable we are to those 
stimuli. In conditioned hypereating, food cues are the stimulus, 
overeating the habitual response. These cues, said James Leck- 
man, professor of child psychiatry and pediatrics in the Child 
Study Center at Yale University School of Medicine, are “invita- 
tions to the brain.” 

“The ability to respond to urges for food is built in, but if you 
give in to those urges too often, the system becomes dysregulated. 


Then you're hypersensitive to these cues,” Leckman explained. “To 
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control our brains, we have to be mistrustful of our brains. We have 
to recognize they are the vehicle to invite us to do things that at 
some point in our evolutionary past may have been very useful, but 
have gotten completely out of control.” 

Raymond Miltenberger dramatized the extent of human vulnera- 
bility in his description of compulsive hair pulling, a stimulus-response 
disorder that primarily afflicts girls and women. Once a hair puller 
grasps a single hair on her scalp, telling herself, “I can just pull one, 
that will be okay,” she has basically lost her struggle for restraint. To 
cope with her affliction, she must first recognize the automaticity of 
her response—and understand that if she pulls out a single hair, she'll 
pull out twenty more. Only then will she be ready to learn interven- 
tion techniques, and to use them. 

Effective intervention draws us away from the conditioning 
power of a stimulus before it triggers its usual response. It reminds 
us that it’s possible to say no. Intervention begins with the knowledge 
that we have a moment of choice—but only a moment—to recognize 
what is about to happen and do something else instead. 

The cornerstone of treatment for conditioned hypereating is 
developing the capacity to refuse the cue’s invitation to the brain in 
the first place. That refusal must come early, and it must be defini- 
tive. “It’s only at the very beginning, when the invitation arises, that 
you have any control over it,” Leckman affirmed. At that point it’s 
still possible to turn away from the stimulus. Once we get started, a 
cascade of events—stimulation, response, and more stimulation—is 
likely to drive behavior. 

If we do manage to say no, our vulnerability to the stimuli doesn’t 
simply disappear. We never fully unlearn earlier responses. “The old 
habit is still there,” said Mark Bouton, a professor of psychology at 
the University of Vermont. Bouton studies the relationships among 
context, conditioning, and memory, and he has helped shape current 
thinking about how humans can alter their behavior. “We can learn 
something new, but when you learn something new, you don’t neces- 


sarily get rid of the old thing.” 
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Because earlier associations linger, they can all too easily surface 
under the right circumstances. Animal experiments have demon- 
strated this reaction. Rats learn to fear a tone if they are given a 
shock every time they hear it. The fear eases if that tone is subse- 
quently repeated without an accompanying shock, but they don’t 
entirely “unlearn” the connection. With the right manipulations, 
their fear can readily be rekindled. 

The same principle applies when we have had a positive emo- 
tional response to a stimulus. Once established, the connection 
between a cue and a memory is never fully severed. Many people 
who haven’t smoked for decades still feel the urge for a cigarette at 
certain times. Cigarettes remain a “hot” stimulus with a promise of 
reward. 

Despite that legacy, new learning is possible, and most of the 
time it can prevent us from acting on our urges. We can practice 
new behaviors and learn new thoughts to keep the old ones at bay. 
Eventually these can become as automatic as our past responses, and 
when they do, the stimulus begins to cool. 

Avoiding risky situations is one approach, but in a world of 
omnipresent food cues—in All-U-Can-Eat America—that isn’t 
enough. It’s simply impossible to avoid the temptation of highly pal- 
atable food all the time. To succeed, you will need to be able to 
employ a variety of other cognitive and behavioral tools. And then 
you will need to practice using them, with determination and com- 
mitment, until you can alter the reactions that are generated by 


stimulation. 
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Reversing the Habit 


Refusing a cue’s invitation to the brain means reversing long- 
standing habits. In the beginning, you'll need to control your 
actions carefully, but in the long term, you'll replace one set of 
automatic behaviors for another. As Raymond Miltenberger said, 
the new response needs to become “so well entrenched and so 
automatic and part of your repertoire that now when you walk 
past tempting food, you say, ‘Boy, that smells good, but it’s not in 
my plan.’” And you keep on walking. 

To do so requires repeated practice and enough behavior 
change to establish a track record of success. That, in turn, will 
reinforce your capacity to persevere. Ultimately, there must also be 
a motivational component to enduring change. You'll have to learn 
new habits that are rewarding enough to keep you from engaging 
in the old ones. 

“We're talking about something that’s very difficult to do,” said 
James Leckman. “And if you fail in some of your early attempts, or 


if you give a try and have only limited success, it’s very easy to get 
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discouraged and feel like, ‘It’s just beyond my power and control to 
manage this.” 

A sense of powerlessness is one of the biggest obstacles to suc- 
cess. If you feel you have no choice but to engage in a behavior, the 
arousal that drives it will persist. But if you develop a sense of your 
own capacity for control and recognize that you need not engage in 
habitual behavior, that sense of arousal will begin to diminish. 

The ability to change entrenched habits rests with you. Four 
major components of habit reversal grow out of the literature of 
behavioral and cognitive psychology and have proven effective in 
dealing with repetitive behaviors: awareness, competing behavior, 
competing thoughts, and support. A fifth, emotional learning, has 
not traditionally been a part of habit reversal, but it may be the miss- 
ing piece for treating the most recalcitrant habits. That category 
certainly includes conditioned hypereating and the driven behavior 
that is at its core. 

Following the tenets of habit reversal can help you overcome 


conditioning and regain control of your behavior. 


Awareness is the first step. 

Being aware means that you have a conscious knowledge of 
the risks of a given situation. “You have to figure out the situation 
that leads you to eat, that leads you to start the chain of behav- 
iors,” said Miltenberger. “That is the absolute first step—to cata- 
logue all of the stimuli, all of the situations, all of the cues that 
start that chain.” 

Leckman talked about recognizing “premonitory urges,” urges 
that foreshadow the action you automatically take. Premonitory 
urges are a characteristic feature of stimulus-response disorders. 
“The gate that’s usually there to hold back the flood of sensory infor- 
mation doesn’t work as well in some of these disorders,” Leckman 
noted. More sensation makes it into the conscious awareness of vul- 


nerable people, forcing them to confront more powerful urges. They 
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respond with familiar and repetitive behavior that relieves those 
urges, at least momentarily. 

“This is obsessive-compulsive disease, this is Tourette’s, this is 
life,” Leckman said. By that, he meant we all respond to sensory 
stimuli to some degree or other, whether or not we have a diagnos- 
able disorder. “It’s not so much a question of, ‘Do you have it or 
not?’” he explained. “The question is, ‘How much of it do you 
have?’” 

Experience tells us that sensory signals, stressful situations, and 
forceful memories are all invitations to out-of-control eating. To 
have any power over those cues requires first that we notice them 
and know the behavior they stimulate. 

“Once you're cued, once you have the premonitory urge, is it 
too late?” I asked. 

“No,” insisted Leckman. “That’s the point at which you’ve got 
a moment of control.” 

It is at that moment, he explained, that “you say, “hank you. 
I’m aware of the urge. And now I have a moment of decision. Am I 
going to walk through that door and accept that invitation? Or am 
I going to turn away and walk through another door?’” 

Becoming aware that there’s a choice to be made means bring- 
ing the setting, and your habitual response, into conscious thought. 
“You have to ask people to specifically pay attention so that they can 
begin to self-monitor,” said Matthew State, professor of child psy- 
chiatry and genetics at Yale School of Medicine. “Once they pay 
attention, they have a capacity to extinguish the behavior.” 


The second component of habit reversal is engaging in competing 
behaviors. 

To resist what Miltenberger calls “the pull of the behavior,” we 
need to develop and learn alternative responses that are incompati- 
ble with it. Rather than coming home at night and going straight to 


the refrigerator, you change your routine and don’t even enter the 
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kitchen. You drive a different route to work in order to avoid the 
fast-food corridor that tempts you, or you make a list and ask a fam- 
ily member to go to the grocery store so you don’t risk off-limits 
purchases. 

To compete successfully with old habits, this competing behav- 
ior needs to be planned before you encounter a cue. You need to 
know exactly how to respond when your brain receives an unwanted 
invitation. 

“You've got to be prepared with some other behavior, because 
the closer you get to eating, the more powerful it becomes, the more 
reinforcing,” said Miltenberger. “If you intervene early and start a 
new chain that will prevent you from going down the other path, 
then you're more likely to be successful.” 

To break the pattern of stimulus and response, you must have a 
road map to guide you through high-risk settings. Substituting 
competing behaviors for habitual responses demands that you use 
your executive control functions, which can override the more 
primitive, hardwired circuitry of the brain. Doing that, said Leck- 


man, requires a lot of new learning. 


The third element of habit reversal is formulating thoughts that 
compete with, and serve to quiet, the old ones. “I think we take for 
granted how much of what we do is verbally mediated, governed by 
talking our way through a problem,” said the Canadian psychologist 
Philip David Zelazo. In essence, we write a cognitive script that 
helps us carry out new behavior and deal effectively with the old. 
Our thoughts, and the language we use to express them, can 
remind us of the consequences of bad habits, guide us to other 
actions, and heighten the reinforcement value of success. We can 
introduce ideas that countermand others. Instead of “That pint of 
chocolate ice cream looks really good to me; I'll have just a few 
bites,” we can say to ourselves, “I know that I can’t have one bite, 


because it will lead to twenty.” We can remind ourselves of our 
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goals: “If I don’t eat that now, I'll feel better about myself tomor- 
row.” Or we can repeat statements of self-efficacy: “I don’t have to 
respond that way; I can respond this way,” or “I can do this; I can 
control this.” 

Instead of responding habitually to the promise of immediate 
reward, we can make ourselves conscious of the long-term impact of 
eating highly palatable food. This shift of attention is a tool for 
gaining cognitive control that “involves changing the way you think 
about the meaning of the stimulus,” according to Kevin Ochsner, 
who studies the psychological and neural processes involved in emo- 
tion, self-regulation, and perception at Columbia University. 

By learning to think not only of the pleasure of a sugar cookie 
but also of its direct contribution to weight gain, we can begin to 
seize cognitive control. “Thinking about outcomes changes how 
you feel about the situation,” Ochsner explained. 

By changing the way we talk to ourselves about food, we can 
endorse new ways of thinking and learn how to shift the meaning 
we assign to something we once wanted. “You're providing a mental 
reimagining of the stimulus and using that to control your behav- 


ior,” said Ochsner. 


The fourth component of habit reversal is support. None of these 
changes is easy to make, and having someone around who can help 
you recognize and avoid cues—and acknowledge your success—makes 
the whole process much easier. Ultimately, the choices we make are 
ours alone, but supportive family, friends, colleagues, and health pro- 
fessionals can make a big difference. 

People often engage in habitual behavior in private. “I’ve got a 
plan, I know what I’m supposed to do, but if ’m home alone I can 
easily short-circuit that plan,” said Miltenberger. “If I have support 
from a person who knows my plan and who can be there, it’s more 
likely Pll be successful. It would be embarrassing to overeat in front 


of my friend or spouse to whom I just made a commitment.” 
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Support is a way of sustaining and reinforcing our motivation 
not to engage in conditioned hypereating, adds Miltenberger. 
“That’s how you make it more likely that you'll be able to resist the 
immediate, strongly reinforcing situation. Now you've got this 
other contingency, this person to whom you’ve made a commit- 
ment. It’s going to be hard to break that commitment when that 
person is with you.” 

Of course, you must find the right kind of support. Otherwise, 
your support system can work against you, endorsing the type of 
behavior you're trying to reverse. A study published in the New Eng- 
land fournal of Medicine showed that social networks can promote 
obesity—people with friends, siblings, and spouses who are obese 
are more likely to be obese themselves. If your support system does 
not reinforce your goals, you're better off going it alone. 

But the right support can make a difference. For one thing, 
social engagement itself can serve as a “competing behavior,” or 
substitute reward. It can also reduce the anxiety that accompanies 
giving up old behavior and the ambivalence you may feel about say- 
ing no. And finally, the prospect of disappointing the people you 
care about, or earning the disapproval of someone who is trying to 


help, can keep you on track. 
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Rules of Disengagement 


a 


At the heart of conditioned hypereating lies the impulsive nature of 
the behavior. Because people with conditioned hypereating are so 
sensitive to food cues, they tend to make eating decisions on the 
spur of the moment. To compete with the chaotic nature of that 
behavior, we need to develop a set of rules to keep us from becoming 
aroused. 

Setting rules helps us make the steps of habit reversal real. Rules 
provide structure, preparing us for encounters with tempting stim- 
uli and redirecting our attention elsewhere. As a type of “top-down 
processing” executed with awareness, rules stand in contrast to the 
bottom-up, reflexive conditioning that typically dictates our 
response. Rules are conscious; they can be expressed in words. We 
can reflect on them and apply them to new situations. 

We know that we shouldn’t eat foods rich in sugar, fat, and salt 
when we're trying to lose weight, just as we know we shouldn’t smoke 
or drink to excess. But it isn’t easy to act on that kind of abstract 


knowledge. Simply knowing the right behavior isn’t enough. 
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What we need is to develop a planned response when we 
encounter a stimulating food that drives conditioned hypereating. 
“That protects you against automatic contingencies that are going 
to be primed all around you in the environment, and that you can’t 
control,” explained Walter Mischel of Columbia University’s 
Department of Psychology, who has dedicated his career to the 
study of personality and self-regulation. “A plan connects specific 
actions to specific possibilities.” 

Preparing for situations in which we actually encounter such 
foods is a lot more useful than having a good idea (“I should stop 
eating high-fat foods”). Concrete “if-then” rules can be useful and 
effective. The idea is to have a countermanding action for a risky 
situation: “If I encounter this cue, then I regulate my response to it 
in this way.” 

“When you have those rules in mind, they can help prepare you 
for what you need to do,” said Kevin Ochsner. Once you're in the 
moment—experiencing the emotional force of the cue—this 
becomes a lot harder. 

Rules work in part by giving us an alternative to a conditioned 
response, forcing us “to engage in contrary behavior that is incom- 
patible with habitual behavior,” said Matthew State of the Yale 
School of Medicine. When my brain receives the signal that salient 
foods are nearby and recalls their pleasure, I remember my rules, 
which tell me, “Don’t stop. Pass them by. Turn your attention else- 
where.” Set that rule, stick with it, and in time your desire will 
decrease. 

We have the science to demonstrate that this works. Adults who 
are placed on either a low-carbohydrate, high-protein diet or a low- 
calorie, low-fat diet did not develop cravings for the restricted food. 
Once the stimuli that have been paired with the food are gone, the 
preference for eating the food diminishes. 

Rules aren’t the same thing as willpower. Willpower pits the 
force of reinforcing stimuli against your determination to resist, a 


clash of titans that can become very uncomfortable. 
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“What’s the difference between just using willpower to resist 
food and having a rule?” I asked Silvia Bunge, whose research at 
the University of California, Berkeley, focuses on cognitive 
control. 

“If you develop a rule, that will allow you to better inhibit the 
behavior, because you'll have a context that provides some kind of 
reason for inhibiting in the first place,” she said. “A rule makes 
explicit the negative consequences of giving in to your impulses and 
the positive consequences of not giving in. Without any kind of 
context or motivation, there’s really no reason that you would inhibit 
the response of wanting it.” 

Rules are guided by higher brain functions, said Bunge, and 
they need to be “kept in mind” so that they substitute for uncon- 
scious action. There’s that idea of a cognitive script again—the 
strategy of using words and thoughts consciously to craft a new 
response to habit-driven cues. “The more specific the rules are, the 
easier it is to hold them in mind and to represent an alternative 
action.” Categorical rules—‘“I don’t eat french fries,” “I will not have 
dessert”—are the easiest to follow. 

With practice, new responses can eventually become as auto- 
matic as the old ones. “If I’m being cued, if I’m being stressed, and 
that sets off my wanting, how can rules overcome all the effects of a 
hot stimulus?” I asked Mischel. 

“They are not going to, unless they have been practiced and also 
made automatic,” he observed. “Unless your implementation plan 
goes from being a good idea to something that becomes an auto- 
matic behavior pattern, I don’t think you get anywhere.” 

Using an analogy to alcohol, Mischel emphasized that it’s not 
enough for someone to say, “I am dying from this addiction, so I 
really don’t want to drink anymore.” The thought alone won’t make 
it happen. The shift from wanting to behave differently to actually 
doing so requires setting rules and practicing them until they 
become programmed behavior. 

The goal, Mischel said, is “to create rules that pass control of 
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the external stimuli to the self.” Only then can we make the essen- 


tial transition from a desire to change to change itself. 


Every time I approach the food court at the San Francisco airport, 
I’m tempted to stop for fried dumplings. The representation of that 
behavior is etched in my brain—I can see myself doing it, and I 
know I’ll be rewarded. But an incompatible behavior—refusing 
temptation and walking on by—is also represented there. Those 
opposing representations vie with each other for dominance. “It’s a 
competition between these representations of actions, and which- 
ever one is strongest is going to win,” said Silvia Bunge. 

The drive for sugar, fat, and salt tends to be the stronger repre- 
sentation, she notes. “The salient thing, based on bottom-up drives, 
is to stop at the food court.” That’s what learning and habit dictate. 
That’s what gets the neurons firing. That’s the response that satis- 
fies my basic desire. 

But to achieve other goals, like maintaining weight loss and eat- 
ing healthier food, I need to behave differently. The problem is that 
my brain hasn’t been trained to respond to the message “No, it 
would be better for my health and my looks if I don’t do this.” It is 
more accustomed to responding to an immediate orosensory reward. 
But that doesn’t mean that the longer-term reward can’t eventually 
take on more salience. 

That’s where the prefrontal cortex (a part of the brain responsi- 
ble for executive control) plays a key role, boosting the force of goals 
other than obtaining the reward of highly palatable foods. “It liter- 
ally sends excitatory inputs to the weaker representation, amping 
that up, causing stronger activation of those neurons,” said Bunge. 
“It can lead to an increase in activity of the neurons that is going to 
control your ability to walk away.” 

In other words, the habit-driven response of stopping at the 
food court competes with the executive functions signaling me to 


walk past it. Over time, if I’m successful at turning down the salience 
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of a cue often enough, its intensity will diminish as new learning 
substitutes for the old. By increasing the activation of neurons that 
represent one behavior (“keep going”), the prefrontal cortex suc- 
ceeds at suppressing the alternative (“stop and eat”). That creates an 
opportunity, Bunge said, for “the action plan that’s getting the top- 
down input from the prefrontal cortex to win the race.” 

The action plan offers me a tool for refusing invitations to the 
brain. 

Experience has taught me something essential about the neuro- 
nal excitement I get as I near the food court: The urge to stop doesn’t 
last. If I can maintain focus and repeat my rules—“Do not detour; 
go right to the baggage claim”—I can redirect my attention away 
from the stimulus. Once I’m safely beyond its enticing call, my neu- 
rons settle down and I’m not tempted to turn around and go back. 
I’ve accepted that those fried dumplings are unavailable to me. 

That’s my personal experience with a broader lesson: Rules that 
make food unavailable can modulate how we respond to cues. The 
sensory signals of a piece of fried chicken don’t evoke the same neu- 
ral activity if we know that it is not available. A photograph of fried 
chicken may not activate the reward pathways to the same degree if 
we're on a mountaintop miles away from the nearest KFC. 

Alain Dagher, a neurologist at Montreal Neurological Institute 
at McGill University, used imaging technology in a study of smok- 
ers to learn how anticipation influences brain activity. All his par- 
ticipants had brain scans, but only some were told in advance that 
they would be able to smoke immediately after the test was com- 
pleted. The others understood that they couldn’t have a cigarette for 
another four hours and that a carbon-monoxide monitor would be 
used to ensure that they complied. 

Dagher’s MRI scans showed that areas of the brain involved in 
arousal and attention were essentially shut down in the population 
that did not expect to be able to smoke afterward. “We confirmed 
with our study that you could reduce the behavior response and the 


brain imaging response to cigarette cues by reducing expectancy of 
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reward,” said Dagher. “Somehow these people have the ability to 
suppress that response. If a reward is deemed unavailable, it affects 
what we thought was a very basic and automatic response.” 
Apparently, when the brain knows that a reward will not be 
forthcoming, it shifts its attention elsewhere. Rules are designed to 
take advantage of that capacity by shutting out the possibility of 
pursuing a food reward and forcing us to focus on something else. 
Over time, it can become second nature to follow those rules. 
But until then, rules need to be “kept in mind” so that they are 
available to guide behavior in the moments we need them. That 
requires attention, practice, and advance planning, motivated by the 
expectation that you will ultimately derive emotional satisfaction in 
new ways. Your ability to follow your own rules will eventually carry 


its own reward. 
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Emotional Learning 


CHAPTER 39 


Learning to act in a new way requires either being drawn toward 
something you want or being pushed away from something that no 
longer seems desirable. Learning comes most readily when the two 
occur together. 

More than many habits, conditioned hypereating involves stim- 
uli we have come to depend on for comfort. ‘Their positive emotional 
charge drives our behavior. 

“We have cultivated very positive associations with the stimuli 
at a gut level,” said Philip David Zelazo of the University of Toronto. 
We can look at a piece of cherry pie, consider only one dimension of 
it—its appealing taste—and evaluate it as something we want. 

But Zelazo tells us we can also see something much more com- 
plex. “There are infinite ways you can look at a piece of cherry pie. 
Our attention, our memories, our expectation feed into the kind of 
cue it becomes for us.” As we become more consciously aware 
of those dimensions, that piece of pie can begin to look very 
different. 
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To alter our behavior, we need to change our emotional appraisal of 
salient food. We begin that process by recognizing our capacity to 
assign food a value, either good or bad. If we learn to view the pur- 
suit of sugar, fat, and salt in a negative light, and to imbue with equal 
emotional significance behavior that encourages us to turn away 
from it, we can reverse a habit. 

Psychologist Arnold Washton offered a vivid description of the 
emotional underpinnings of old habits, and the challenge of master- 
ing new learning, when he related the story of a medical student who 
struggled with addiction. The first time the young man was caught 
diverting drugs at work, he was encouraged to enter rehabilitation. 
The second time, he was again urged to seek treatment and warned 
that he would be expelled from medical school if he stole drugs 
again. 

The young man, said Washton, “will tell you that he wants 
nothing more in life than to finish his MD/PhD program and be a 
physician, that this is of the greatest value to him, that his entire 
self-esteem, his self-worth, rides on this.” And yet the student took 
drugs a third time. “Evidently to him the reinforcement value of the 
drugs is still far greater than the reinforcement of his career path.” 

Changing that kind of behavior requires almost heroic effort, 
acknowledged Washton. “What ends up being critical is the way in 
which you're appraising the meaning of the stimulus,” he explained. 
“You can move from one highly charged affective appraisal to 
another—from “That’s going to be fantastic’ to “[hat’s the most 
disgusting thing in the universe; I don’t want to come near it.’” 

As you begin to evaluate a familiar stimulus in a new way, you 
protect yourself from its compelling draw. Developing negative 
associations, which is sometimes called counterconditioning, has 
proved useful in reducing tobacco use. Over the past decade many 
adults have come to view cigarettes differently—not as sexy and 
glamorous, but as repulsive and deadly. One colleague told me that 
every time he felt tempted to smoke, he put his nose into a jar 
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packed with cigarette butts and inhaled deeply. The negative asso- 
ciation with that act has helped him move from abstractly recog- 
nizing that he should stop smoking because it’s bad for his health to 
a deeply felt understanding that this product is not a friend but a 
detested enemy. 

“He has acquired an emotional feeling about smoking that has 
him disgusted so vividly that even the thought of approaching a cig- 
arette is aversive,” explained Walter Mischel. “It activates negative 
feelings and thoughts. Presumably, his brain activity is going to 
steer him away from this.” 

“We talk to patients about playing the tape until the end,” said 
Arnold Washton. “The cognitive strategy is to become well practiced 
in recognizing when you're having euphoric recall and selectively 
remembering only the good parts. Then, in your mind, you play the 
scenario out to the end and you say, “This is what’s going to happen. 
I'll feel good for two minutes, and then I’ll feel horrible.’” 

At the same time, new behavior must come to have an emotional 
value that carries its own rewards. “Unless a person makes the cog- 
nitive shift, where it’s more reinforcing to have a life without the 
substances than it is to have a life with them, recovery is not obtain- 
able,” said Washton. 

Mischel agreed. “Not smoking becomes the thing the individual 
feels good about. Smoking has become aversive rather than pleasur- 
able.” It may not seem that food can become as readily aversive as 
cigarettes, but for my part, very large portions now strike me as gen- 
uinely disgusting. And consider the burger from the Claim Jumper 
Restaurant, which piles avocado, cheddar cheese, applewood-smoked 
bacon, and sweet onion rings on the meat. Contemplate the real mes- 
sage in the attempted humor of its name, and distaste may temper 
desire: It’s called the Widow Maker Burger. 


Cues to foods that are high in sugar, fat, and salt create emotional 


tension—a psychic itch, if you will—and eating becomes a strategy 
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for easing the stimulus-induced tension. This becomes habit, made 
automatic by the repeated experience of gaining reward and the 
learning attached to it. 

Over time, those associations automatically activate a positive 
memory, said Russell Fazio, a professor in the psychology depart- 
ment at Ohio State University and an expert on the formation and 
evolution of human attitudes. “That automatically activated posi- 
tivity will be the starting point for perceptions and judgments,” 
he said. 

The fact that a smoker knows cigarettes are harmful or that 
the obese person understands that eating fried food contributes to 
her weight problem does not necessarily interfere with that auto- 
matic response. Motivation and opportunity are required as well. 
“Tf the individual is properly motivated, you can override the 
impact of the automatically activated attitude, but that’s effortful, 
and it requires mental resources,” explained Fazio. “Many times 
our resources are sufficiently taxed in day-to-day life that we just 
can’t engage in that kind of motivated overriding of our 
impulses.” 

To change our associations with a stimulus, we need to make a 
“direct attack,” Fazio says, on the way we evaluate it. In his studies, 
Fazio exposes subjects to a visual stream of information designed to 
create new pairings in our minds. That’s what advertising agencies 
do when they link an Olympic athlete to a pair of sneakers or an 
attractive woman to a piece of new technology. “The consequence is 
that we actually produce a change in the automatically activated 
attitude,” he said. 

People who want to curb their overeating need to make a simi- 
lar shift in order to maintain self-control over the long run. “The 
dieter who is successful eventually manages to have negativity auto- 
matically activated in response to the presence of a chocolate cake,” 
said Fazio. 

“How do you get to the point where the sugar isn’t inherently 


reinforcing?” I asked. 
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It’s a matter of how we construe the object, Fazio explained. 
“Everybody knows that chocolate cake is high in calories and should 
be avoided if you are on a diet. The idea is to have that construal 
dominate over the other possible construal as a treat.” The goal is 
to extinguish the learned associations that encourage us to pursue 
reward in the form of sugar, fat, and salt, and instead to develop 
new associations that turn us away from them. The experts make 
this point in many different ways. James Leckman describes it as a 
way of refusing invitations to the brain. Behavioral psychologists 
use the term counterconditioning, and Kevin Ochsner talks about 
the process of changing the way we appraise a stimulus. Washton 
focuses on the need to make a cognitive paradigm shift, and in the 
annals of psychology, the concept is known as making a critical 
perceptual shift. 

It all means essentially the same thing: looking at a stimulus in 
new ways. How we make that shift will vary from individual to 
individual. For me, it was about altering my perceptions of large 
portions. Once, I thought a big plate of food was what I wanted and 
needed to feel better. Now I see that plate for what it is—layers of 
fat on fat on sugar on fat that will never provide lasting satisfaction 
and only keep me coming back for more. With that critical percep- 
tual shift, large portions look very different to me. I have changed 


the reward value of the stimulus. 


To build on this information and treat conditioned hypereating, we 
need to understand two key principles and how they’re linked. 

As we have seen, cue-induced behavior is automatic behavior. 
Once the association between food cues and emotional reward has 
become embedded in the brain, highly rewarding food steals our 
attention. 

Second, our perception of a food stimulus directly influences 
our behavior in response to it. If we think rewarding food is a friend, 
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we're likely to pursue it. If we think it’s an enemy, we’ll turn from it 
with distaste. 

At first blush, those principles appear somewhat contradictory. 
If behavior is automatic, why does our view of the stimulus matter? 
The answer is that managing our eating behavior depends on our 
ability to alter automatic responses to food cues and gain conscious 
control over them. We do that most effectively by engaging the 
higher functions of the brain to change our perceptions. 

In the presence of a stimulus, conditioned hypereaters tend to 
engage the higher brain regions in less-than-useful ways. Some- 
times we formulate rationalizations that allow us to act on our desire 
for reward. Thoughts like “I deserve this” or “I'll only have a small 
piece” are strategies for easing our discomfort about behavior we 
know is not in line with our goals. 

And sometimes we use higher brain functions to engage in an 
internal debate about the pros and cons of a food choice. Telling 
ourselves, “This would taste good, but I know I shouldn’t eat it,” is 
an attempt to gain control (although it does carry the risk of back- 
firing if you become too preoccupied with the stimulus). 

There’s another, more productive way to use the brain’s execu- 
tive functions: by formulating strong opinions about the stimulus. 
When you perceive hyperpalatable food as negative—and place that 
recognition in your working memory so you can access it quickly— 
youre better equipped to interfere with the automatic response and 
make healthier food choices. 

Effective treatment of conditioned hypereating is dependent 
upon making that perceptual shift and learning new behavior that 
eventually becomes as rewarding as the old. 
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Food Rehab 


The Treatment Framework 


The nation’s weight problem is evidence, in part, that we have got- 
ten a lot of bad advice. New diets are constantly being developed 
and marketed to help us change our behavior, our thought processes, 
our emotions, or the food combinations we put on our plates. 
Although some of these programs do help us shed pounds, none of 
them has allowed us to keep weight off over the long haul. 

What’s missing has been an understanding of how we lost con- 
trol over eating in the first place and how we can use that knowledge 
to our advantage. The nature of the problem—our focus on food as 
a reward—suggests the solution. It is time to begin thinking about 
Food Rehab. 

Readjusting your expectations about food requires gaining new 
perspective. My own perspective shifted as I worked on this book. I 
described a meal I had recently eaten at a San Francisco restaurant 
to a woman regarded as one of the top food coaches in the country. 
I thought my dinner had been about the right size, and I felt pleased 
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that I had skipped dessert. But when I described exactly what I had 
eaten as an appetizer and a main course, she was blunt in her assess- 
ment. “You just ate twice as much as you needed,” she said. 

I was stunned. In that moment, I realized I had lost track of 
what I needed to feel satisfied. Since then, I’ve worked hard to fig- 
ure it out, and I’ve learned to find reward in smaller amounts of 
foods I enjoy. Over time, doing that has gotten much easier. In 
fact, gaining a sense of control has become its own reward. I no 
longer need to derive quite so much of my satisfaction from sugar, 
fat, and salt. 

Food Rehab is the key to viewing food stimuli in new ways. 
Once we decide to seek reward from avenues other than endless 
quantities of hyperpalatable foods, we can begin to restructure our 
environment and strengthen our behavior to support new learning 


and the pursuit of new rewards. 


A few essential principles lie at the foundation of Food Rehab: 


* Conditioned hypereating is a biological challenge, not a charac- 
ter flaw. Recovery is impossible until we stop viewing overeat- 


ing as an absence of willpower. 


® Treating conditioned hypereating means recognizing it as a 
chronic problem that needs to be managed, not one that can be 


completely cured. 


a Every time we act on our desire for sugar, fat, and salt, and earn a 
reward as a result, it becomes harder for us to act differently the 
next time. Effective treatment breaks the cue-urge-reward-habit 


cycle at the core of conditioned hypereating. 


# The loss of control that characterizes conditioned hypereating 
is magnified by diets that leave us feeling deprived. 


#® New learning can stick only when it generates a feeling of 
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satisfaction. We can’t sustain a change in behavior if it leaves 


us hungry, unhappy, angry, or resentful. 


# Restoring control over eating requires us to take a comprehen- 
sive approach, one that has many interlocking steps. To gain the 
upper hand, we need strategies that address the multiple behav- 
ioral, cognitive, and nutritional elements of conditioned 


hypereating. 


# Lapses are to be expected. Most of us are never fully cured of 
conditioned hypereating. We remain vulnerable to the pull of 
old habits, although with time and the rewards that accompany 
success, they do lose some of their power. With practice, we can 
find ways to use “slips” to our advantage, as tools for recogniz- 
ing where we might stumble and reminders of the need to 


develop new learning. 


# Eventually, we can begin to think differently about food, 
recognizing its value to sustain us and protect us from hunger, 


and denying it the authority to govern our lives. 


The elements of the Food Rehab program outlined here have been 
used and tested in other contexts and still need to be rigorously 
evaluated for the treatment of conditioned hypereating. Nonethe- 
less, I believe they can offer you some help. 

To change the way you eat, you'll need to focus on how you 
approach food, craft a plan to which you can devote concentrated 
attention, and recognize that making progress is incremental and 
effortful. The suggestions presented here are very practical and very 
forgiving. They recognize that it won’t be easy to change your hab- 
its. Situations will arise when the old reward value of food is almost 
impossible to resist. This isn’t a sign of failure, but simply a reminder 
that it is difficult to unlearn old behavior. 

I don’t offer a one-size-fits-all technique, because I know it will 
not work. New learning that sticks is new learning that resonates 
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for you. It takes individual experimentation to determine how you 
can structure your environment and strengthen your behavior. The 
idea is to mix and match the tools presented here and to find the 


ones that work best for you. 


Planned Eating 


As we've discussed, treating conditioned hypereating means, in part, 
developing new eating behaviors to compete with the old ones. 
Think of this approach as “planned eating,” which is rooted in clini- 
cally proven techniques of behavior modification and built on four 
elements: replacing chaos with structure, just-right eating, choosing 
foods that satisfy you, and eating foods you enjoy. Together, this 
package deconditions your habitual response to highly palatable 
food and its cues and gives you a specific alternative behavior to 
substitute. 

In time, planned eating can recondition your behavior. The 
trick is to identify foods that you can learn to eat in a controlled way 


and that are at least as reinforcing as the foods you once overate. 


Replacing Chaos with Structure 


Planned eating calls upon you to replace chaos with structure. This 


structure is designed to keep you away from salient stimuli in the 
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environment, protect you from cues, and curb the impulsive behav- 
ior that drives you toward reward. It tells you what is permissible 
and what is not, taking away the need for you to make decisions 
about food in vulnerable moments. It gives you competing and 
repeatable behaviors that guide you past temptation and toward 
foods that satisfy. It allows you to set up a parallel food universe 
while continuing to participate in normal social and work 
activities. 

The rules that support your structure must be simple enough to 
fit with your busy life, but specific enough to remove uncertainty 
from the food equation. Instead of facing a day filled with the 
unplanned eating opportunities that drive out-of-control behavior, 
you must develop a set of meal plans and a repertoire of satisfying 
foods. Those meals should offer sufficient variety to keep you inter- 
ested, but enough predictability that you can avoid being stimulated 
and don’t have to make continuous decisions about what to eat. 

That kind of predictability is the secret behind meal replace- 
ments—those all-in-one powders, shakes, and packaged foods that 
promote weight loss so effectively. The unyielding structure of meal 
replacements inhibits the mindless and repetitive eating that takes 
place in a world without boundaries. But this works only for short 
periods of time. You probably can’t tolerate meal replacements for 
long and still participate in the business and social activities that fill 
most of our lives. 

Structure offers a more lasting approach, allowing you to function 
in the real world so you can still enjoy restaurants and the company of 
the friends and family who invite you to join them for dinner. 

At first, structure is imposed from the outside—with meal plans 
that tell you what you can eat, when, and how much. You determine 
in advance what you'll put on your plate at mealtimes and for snacks, 
you write out your menus, and you block out everything else. One 
overarching and rigid rule will be your guide: If it isn’t part of your 
structure, you don’t eat it. The idea is to eliminate your mental 


tug-of-war. 
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When you first begin to practice this, there’s no room for devia- 
tion. You need to ease the tension of temptation, to quiet the warring 
voices that say, “I want that food. I shouldn’t have that food. I’m 
going to eat that food.” 

But over time that can change. Once you've established new pat- 
terns and reconditioned yourself to nonchaotic eating, you'll be able 
to open the door to other foods. There is no real timetable, but as you 
learn to protect yourself from hunger and realize that small amounts 
of food can be satisfying, you will begin to feel more comfortable 
adding some flexibility to your meals. As you master the art of por- 
tion control, establish new habits, and realize that the triggers of 
overeating are beginning to lose some of their power, you may be able 
to end the total ban on foods high in sugar, fat, and salt. 

If you adore hamburgers, you'll eventually be able to structure 
meal plans that allow you to eat hamburgers. Not monstrous burgers 
layered with cheese and bacon, but good-tasting hamburgers all the 
same. Few foods will be totally out of bounds. You'll be able to enjoy 


the pleasure of food without feeling the guilt of overindulgence. 


Just-Right Eating 


Planned eating means choosing food in appropriate quantities— 
figuring out how much you should put on your plate so you feel 
satisfied until it’s time to eat again. For most people, a just-right 
meal is one that will keep away hunger for about four hours. A just- 
right snack should keep you satisfied for about two hours. 

It is important to think in advance about what a meal or a snack 
should look like, and then to put only that much on your plate. 
Feedback signals from the stomach come long after you have con- 
sumed too much, and the increased activity of the brain makes it 
difficult for people with conditioned hypereating to stop eating if 
there is more food in front of them. Serving yourself just-right 
meals is an automatic safeguard against the habit of going back 


mindlessly for more. 
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People with conditioned hypereating tend to overestimate how 
much food they need to hold them comfortably until it is time to eat 
again. That’s why I was so startled by the food coach who told me I 
had eaten two meals at one sitting. 

When your plan is built around just-right eating, this doesn’t 
happen. A useful way to gauge what will truly satisfy you is to eat 
only half of your usual meal. Then pay attention to how you feel 
thirty minutes later, and ninety minutes after that. If you are expe- 
riencing real hunger, try the same experiment again with three- 
quarters of your standard portion. Chances are good that you will 
find one of those servings to be enough—beyond that, you are eat- 
ing for reward, not satiety. It often comes as quite a shock to realize 
how much less you can eat. 

Some people count calories because they find it the easiest way 
to know how much they are eating. Others are willing to weigh their 
food to determine portion size. But those strategies are impractical 
for most of us because they take too much time and are too difficult 
to do. A better approach is to develop an intuitive sense of how much 
you need to feel satisfied. By paying close attention to how much 
food you eat and how long it sustains you, you learn that portions 
smaller than you’ve come to expect will hold you perfectly well. 

There is a strong cognitive element to this process: What I per- 
ceive to be satisfying will help me determine whether it actually is. 
If you say, “I’m going to be hungry after I eat that” or “That won’t 
be enough” when you're served a plate of food, then you'll probably 
want more. 

But if you believe the food in front of you will fill you up, it’s 
likely to do so. Patricia Pliner, a professor of social psychology at the 
University of Toronto, Mississauga, has demonstrated that if people 
feel they have been served a meal, they say they are less hungry after- 
wards than if they have considered what they ate to be an appetizer. 

Once you learn that smaller portions won’t leave you hungry, 
you can begin conditioning yourself to think “That was enough,” 
“That filled me up,” or, best of all, “That was just right.” 
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Choosing Foods That Satisfy You 


Choosing what to eat is as important to planned eating as deciding 
how much to eat. For many years we didn’t fully appreciate that, 
which explains why standard weight-loss advice once emphasized 
eating a restricted diet consisting primarily of low-fat foods. Most 
people couldn’t do that because they didn’t feel satisfied—and any 
diet that keeps you hungry is guaranteed to fail. 

Scientific studies of satiety have advanced in recent years, and we 
now know that most people find protein the most satiating macro- 
nutrient. Emptying from the stomach at the relatively slow pace of 4 
calories a minute, protein reduces hunger and makes it easier for us 
to comply with caloric restrictions. Simple sugars offer the least 
satiation, because they empty from the stomach at the rate of about 
10 calories a minute. That provides only a transient effect; sugary 
foods will typically satisfy hunger only for about an hour. 

Similarly, foods high in fiber tend to be satisfying because 
they’re assimilated by the body more slowly. These are foods that 
are generally intact—that is, as they were designed by nature rather 
than processed by industry. Examples are whole-wheat flour and 
brown rice, rather than their white counterparts; meat instead of 
products built around meat fillers; and apples instead of applesauce. 
High-fiber foods retain the tissue that’s part of their architecture 
and empty more slowly from the stomach. 

Fat is somewhat more complex. Because it empties from the 
stomach at just 2 calories per minute, fat can increase satiety. But 
the body processes those signals slowly, and until it does, we can 
keep eating high-fat foods without feeling full. This gives rise to 
the concept of a “fat paradox.” Especially in combination with 
sugar, or sugar and salt, the high reward value and equally high 
caloric load of fat become very problematic. 

Neither sugar nor refined carbohydrates that behave much like 
sugar in the body, such as white flours and pasta, belong in the diet 


in significant amounts. They break down too readily in the mouth, 
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they’re too quickly processed in the gastrointestinal tract, and they 
comprise too many of the calories that we could otherwise reserve 
for more satiating foods. 

Putting all this together gives us a basic formula for satiety: 
foods that occur in nature, consisting primarily of high-fiber or 
complex carbohydrates (such as whole grains and many vegeta- 
bles), combined with protein and a small amount of fat. Obviously, 
not every meal has to have every one of these constituents, but 
we’re much more likely to be satisfied by meals in which these 
foods dominate. 

Essentially, that means a diet based largely on lean protein and 
whole grains or legumes, supplemented with fruits and nonstarchy 
vegetables. On a typical day meals might include an omelet for 
breakfast; a grilled chicken sandwich for lunch; two snacks, such as 
a piece of cheese and a cup of fruit; and fish with leafy greens for 
dinner. 

Within these parameters it’s important to identify those foods 
that will satisfy yow—and this is very personal. I know people who 
will eat a few strips of bacon or a small portion of cheese for break- 
fast, a plain, reasonable-size hamburger for lunch, and a medium 
serving of pasta and salad for dinner, and they control their eating 


well. 


Eating Foods You Enjoy 


The only eating plan that will work for you is one built around the 
personal likes and dislikes you have accumulated over a lifetime. 
This is the secret behind the many weight-loss regimens that have 
captured popular attention: Whether these diets have you eating 
mostly protein, lots of complex carbohydrates, or a grapefruit every 
morning, the key to their success is that you enjoy the permitted 
foods. 

Once you are confident that you have established structure 


and can eat satisfying food in appropriate amounts, nothing will 
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automatically be off-limits. But from a practical point of view, most 
combinations of sugar, fat, and salt will remain in the danger zone 
because they are so stimulating that most people can’t limit them- 
selves to suitable portions. 

What you may be able to do is learn to savor the food you can 
control. Consciously paying attention to the pleasures of taste and 
the experience of eating food can be an effective way to deepen its 
reward value. 

Everyone needs rewards, and eventually your eating behavior 
may worsen if you don’t get them. You can incorporate rewards into 
your structure by choosing the ones you can control—biscotti, fro- 
zen yogurt, a small piece of good chocolate, or a fruit dessert. This 
strategy is known in some circles as “harm reduction,” and it’s a 


valuable way to avoid feeling deprived. 


Mental Rehearsal 


You might think of all this as a game against a powerful opponent. You 
can’t expect to win every encounter, but with continued practice and 
training you can get a whole lot better. A sports analogy applies in 
another way as well: Whether the quest involves athletics or food, 
mental rehearsal improves performance. 

There are two purposes to mental rehearsal—one cognitive, the 
other motivational. The cognitive process allows you to envision 
your strategies, routines, and game plans before actually executing 
them. The motivational value comes from enhancing your sense of 
competence and self-confidence, reducing your anxiety, and helping 
you stay focused. Rehearsal reduces the chaos in which conditioned 
hypereating often occurs, positioning you to succeed. 

When it comes to eating behavior, mental rehearsal helps you 
anticipate cues and build the skills necessary to respond to them. It 
takes only a minute or two to rehearse your performance, preferably 
just before you enter a high-risk environment in which you're likely 
to be cued. The idea is to run through every step in advance of the 
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event itself. Visualize yourself deciding not to reach for bread when 
it is passed around the table. Imagine choosing a dinner that’s part 
of your eating plan instead of one that is layered and loaded. Peter 
Gollwitzer, a professor of psychology at New York University, calls 
these “implantation intentions”—you implant your intended 
response in your brain with “if-then” propositions (“If I encounter 
this situation, then I'll behave in this way”). 

Your aim is to focus on the task at hand, rather than becoming 
distracted by external stimuli. Elite athletes do this by anticipating 
their every move in advance, whether it’s watching a mental home 
movie of a golf swing or visualizing a response to an opponent’s play 
on the tennis court. In that moment before an athlete springs from 
the diving board, her attention is focused on the routine she has 
practiced over and over again, not on the roar of the crowd. She sees 
her own performance and uses verbal cues—for example, a one- 
word mantra repeated silently—to ward off distractions and refocus 
her concentration. 

Mental rehearsal helps solidify your commitment to controlled 
eating by helping you focus on your intentions and maintain control 


over your thoughts. 


Letting Go of the Past 


Understanding what triggers overeating, and planning accordingly, 
gives you a much greater chance of taking control over the process. 
But for a long time to come, you'll still have to fight the conditioned 
responses that drive overeating. You'll still have to deal with the 
emotions propelling you toward highly palatable foods. Like much 
of the information on a computer hard drive, the neural pathways 
that created the cue-urge-reward-habit cycle can’t easily be wiped 
out. They can, however, be managed. 

If you’re exposed to a cue and consistently manage not to seek 
out a reward, new learning begins to take hold in your brain, and 
the cue begins to lose its powerful association. Think back to Alain 
Dagher’s experiment with smokers. Those who were told they 
wouldn’t be able to have a cigarette for several hours after a brain 
scan showed fewer signs of arousal than those who expected to 
smoke immediately after the test was completed. The intensity of 
the cigarette’s pull was reduced for smokers who didn’t expect a 


reward. 
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As a conditioned response becomes less automatic, the cue 
becomes decoupled from the reward. The drive begins to ease, and 


in time, the stimulus can cool. 


Seizing Conscious Control 


Seizing conscious control is mostly a matter of paying attention and 
recognizing how quickly that attention can be hijacked. It means 
being mindful of the stimuli that trigger automatic behavior—a hot 
slice of pizza, taco chips at a Mexican restaurant, or those aromatic 
Charlie cookies—and replacing them with foods that sustain you. 
Mindfulness also allows you to recognize how entertainment— 
bustling crowds, loud music, bright lights, or the company of good 
friends—and the desire to feel better can wrest away your capacity 
to focus on what you eat. 

Staying alert to emotional stressors is part of seizing conscious 
control, so that instead of responding habitually, you’re equipped to 
act defensively. Having learned that food can make us feel better, at 
least in the short term, we’ve developed the habit of turning to it 
when emotional tensions are running high. Past experience narrows 
our focus, leading to the distorted perception that food is the only 
way to deal with potent emotions. Our conditioned response to 
stress is to eat. 

A useful tool to help you step back from the habit of reaching 
for food when you're under stress is to label the feelings you’re expe- 
riencing. You can begin simply by saying, “I feel sad,” “I feel tired,” 
or “I feel fearful.” Recognizing your emotions and describing them 
helps you to look more objectively at your options for coping. 
Indeed, many of us do feel better for a brief while after we eat foods 
high in sugar and fat. But the distortion in our thinking is that the 
new mood will last or that there is nothing else we can do to achieve 
the same effect. Ask yourself, “Will eating help me truly deal with 
this feeling?” Most of the time it won't. 


That knowledge allows you to widen your focus and consider 
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other responses. Rajita Sinha talks about “keeping your frontal 
cortex active’—in other words, making conscious choices about 
how you'll respond to strong emotions so repetitive behavior 
doesn’t take over. 

Handling the emotional challenges that spark overeating is eas- 
ier if you’re prepared for them. Consider what makes you feel better 
in a situation when you're experiencing psychic turmoil. It might be 
something as simple as a telephone call to a friend, a walk around 
the block, or a set of stress-reduction exercises. Have a list of alter- 
nate responses ready, so that when strong emotions kick in and steer 
you toward food, you can quickly choose to do something 
different. 

The goal, says Sinha, is “to build the brain to better adapt to all 


situations.” 


Getting Out of the Path of Cues 


Once cues have conditioned your behavior, you'll typically experi- 
ence tension when you're around them and only eating brings 
relief. And so whenever possible, you want to avoid being cued in 
the first place. 

When you're bombarded with stimuli, it is impossible to find 
the quiet space that will allow you to focus on new learning. If the 
cues keep coming—if you see candy every time you open your 
cupboard, if you keep returning to places where you habitually 
overeat—you'll be relying on sheer willpower, day after day, to 
resist highly palatable foods. 

Breaking the grip held by these foods begins with eliminating 
most of them altogether. But remember that total abstinence—that 
firewall we have urged you to build—is necessary only until you 
have learned to manage risk. 

For now, here are some guidelines. 

Figure out what leads to overeating. Make a list of the foods 


and the situations you can’t control. Knowing what generates an 
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urge and ultimately hijacks your behavior allows you to erect barri- 
ers against it. Be especially alert to the power of location as a cue. 

Refuse everything you can’t control. Cut out all the foods on 
that list, and don’t expose yourself to situations that promote the 
cycle of overeating behavior. Stay away from restaurants that layer 
and load meals, and at the supermarket don’t buy the highly pro- 
cessed foods that are high in sugar, fat, and salt. Avoid meals with 
friends whose food habits set your eating spiral in motion. If some- 
one puts something you overeat in front of you, push it away. 

One evening I checked into a hotel room and found a plate of 
freshly baked chocolate-chip cookies waiting for me. I knew I could 
easily eat them all, and I knew with equal certainty I didn’t want to 
do that. There was only one way to gain the upper hand, and I had 
to act quickly. I tossed those cookies into the trash, getting them out 
of my sight and stopping my conditioned behavior before it even 
began. 

Have an alternate plan. Habit dictates that I stop for those 
fried dumplings at the San Francisco airport, but awareness reminds 
me that I don’t want to. Now when I land I take steps to protect 
myself. I’ve trained myself to take a different route through the air- 
port so I don’t walk by them. My alternate plan allows me to resist a 
cue that would otherwise draw me in. 

Limit your exposure. If you can’t avoid the cue altogether, 
then limit the amount of time you’re exposed to it. The longer you’re 
in a stimulating environment, the more youre likely to consume. 
That’s often the problem in a social situation—you may be able to 
turn away from a cue initially, but its presence will be a continued 
temptation until you give in. As soon as you’ve eaten what you know 
will sustain you, go somewhere else. Otherwise, the activated brain 
that characterizes conditioned hypereating will keep fueling your 
desire. 

Remember the stakes. Along with devising a plan, remind 


yourself of what unfolds if you don’t move away from cues. Think 
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through your habitual response. Recall the inevitable chain of 
behaviors that lead to the first bite and then keep you going until 
the food is gone. Remember how you feel afterward. 

Direct your attention elsewhere. Keep your working memory 
engaged with other thoughts in order to crowd out cue-generated 
responses. When you're bored or distracted, give those thoughts a 
place to reside. 

Learn active resistance. When other people are putting you at 
risk, you have a right to resist. Protect yourself by reframing seem- 
ingly well-meaning acts as hostile ones. It’s okay to feel angry at the 
marketing and advertising techniques designed to get you to eat 
more, at the huge portion sizes served at restaurants, and at the lay- 


ered and loaded food you encounter everywhere. 


Dealing with Urges 


Despite your most determined efforts to stay out of the path of cues, 
the contemporary food environment ensures that they’l! find you. 
Techniques for dealing with the resulting urges include “thought 
stopping”, conditioning a cue with negative, instead of positive, 
associations; and talking down the urge. 

Thought stopping. Thought stopping, a term coined by Rich- 
ard Rawson of UCLA, who works with recovering drug addicts, is a 
definitive decision not to respond to the pull of a reward: Encounter 
a stimulus, and shut off the action it provokes. “Think of it like tele- 
vision,” says Rawson. “Change the channel.” 

Turning off a thought has to be almost immediate. “You’re not 
helpless about this; you can make a decision, but you have to make 
the decision quickly,” said Rawson. The more seconds you spend 
thinking about what to do in the face of an urge, the greater the 
chance that you'll ultimately give in to it. Once you begin to debate 
“Should I or shouldn’t I?” you’ve lost the battle. 

Experience a cue, switch off the associated thought. No ambiguity, 
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no maybes. Don’t waste time in debate; don’t struggle with your 
response. Just get it out of your working memory. Internalize a response 
to urges that is absolute, even rigid, leaving no room for doubt. 

Until you have gained the upper hand over trigger foods, an 
attempt at moderation won’t work. “It is almost as if there needs 
to be a total reversal,” said Arnold Ludwig, of the University of 
Kentucky. “The ‘yes’ becomes a ‘no,’ not ‘maybe,’ or ‘I'll try.’” 
Opposites take on equal force, so you can make a categorical shift 
from one end point to another, but you can’t stop anywhere in 
between. 

In order to distract yourself from a reward and keep unwanted 
thoughts from taking hold, you need to engage your mind with 
something else. Turning to other goal-directed activities—ones you 
care about, feel motivated to pursue, and are able to concentrate 
on—can occupy enough mental space to prevent cue-induced 
thoughts from lingering there. 

For some people, discovering that there’s something else they can 
do in the face of a stimulus is a revelation. They’ve become so locked 
into the cue-urge-reward-habit cycle that they’ve lost sight of the fact 
that other responses are possible. 

“We try to get them to think about their own thinking, and for 
many, that’s not typical,” said Rawson, speaking of the drug-using 
population. “There’s a whole teaching process that goes on around 
getting them to understand that this isn’t just an automatic stream 
of consciousness that has no beginning and no end.” Drug users can 
learn to stop a thought and direct their attention elsewhere—and so 
can you. 

Conditioning cues with negative associations. Another 
strategy is conditioning cues with negative, rather than positive, 
associations. [his is counterconditioning, and like thought stop- 
ping, it has to be done immediately and without ambivalence. 

When cued by a plate of nachos, think, “That’s hundreds of cal- 


ories I don’t want and that will stay with me.” 
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Passing by an ice cream shop, tell yourself, “If I eat this, I'll feel 
awful about myself later.” 

The idea is to undercut the reward value of the food, and cool 
down the stimulus. This is often a new idea for people struggling 
with compulsive behavior, who tend to act without considering con- 
sequences. Gamblers don’t consider their dwindling bank accounts; 
compulsive shoplifters aren’t focused on the humiliating phone calls 
they’ll have to make to their spouses after they’re arrested. 

If they did put those kinds of outcomes at the forefront of their 
thinking, they might be better able to control their behavior. At the 
University of Minnesota, Jon Grant asks patients with a history of 
shoplifting to write out a shopping list before heading into a store, 
and to put just two items on that list: handcuffs, to remind them of a 
previous arrest, and a bologna sandwich, to jog their memory of what 
they probably ate during the night they spent in jail. “You’re making 
people acutely aware of the consequences of behavior,” he said. “I 
also remind them of their self-hatred afterwards.” 

In addition, Grant asks his patients to imagine a familiar 
scenario—walking into a store, confronting the desire to take 
something, and doing it. Then he has them record their feelings 
about the aftermath. “Okay, you take something. What does it feel 
like as the steel handcuffs go on your arms? What does it feel like 
when you notice somebody is looking at you? Okay, now you’re 
calling your spouse, what do you feel like? Are you worried that 
you're losing your children? What does that feel like?” Listening 
repeatedly to the tapes of their humiliation reminds shoplifters of 
the repercussions of this act. For the same reason, Grant suggests 
they make a list of these consequences and post it in a prominent 
place as a daily reminder. 

Similar techniques help some people control their overeating. 
It may be an unflattering photograph on the refrigerator or a list 
of all the things you don’t like about being overweight taped to 


the kitchen table. These not-so-subtle memory tools promote 
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awareness and demonize the things you once associated with 
reward. Over time, this can change the impact of a cue. 

Talking down the urge. If you can’t get an involuntary thought 
out of your mind, you may be able to learn responses that will quiet 
the stimulus. Think of this as talking down the urge. Here are pos- 
sible responses to thoughts of food: 


# Eating that food will satisfy me only temporarily. 


# Eating this is going to keep me stuck in the cue-urge-reward- 
habit cycle. 


* Eating this will keep me trapped. The next time I’m cued, I’m 


going to want this again. 
# Eating this will make me feel bad. 
# IfI eat this, ’m demonstrating that I can’t break free. 
Tl be happier if I don’t eat this. 


# T’'ll weigh less tomorrow if I don’t eat this. 


You might also try looking for an empowering word or phrase 
to keep in mind, one you can call on when you need to resist a stim- 
ulus. Repeating to yourself “I am in control” or “I am a healthy per- 


son who makes healthy choices” can be surprisingly useful. 


Exercise: An Alternative Reward 


Exercise is one of the best substitutes for the kind of reward we get 
from highly palatable foods. Its value is not so much that it burns 
calories as that it helps you achieve a long-term sense of 
well-being. 

Although you would have to walk ten miles a day to lose the 
same weight as reducing your food intake by 1,000 calories, exercise 
is essential over the long term. Indeed, it may be the most important 
predictor of sustained weight loss, because it is a substitute reward. 


A substantial body of science tells us that exercise engages the same 
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neural regions as other mood-enhancing rewards and produces sim- 
ilar chemical responses. Just as a smoker thinks he needs a cigarette, 
someone who exercises regularly comes to depend on the positive 
effects it produces. 

Exercise can also reinforce an altered self-image. You begin to 
identify yourself as a healthy, athletic person, someone capable of 
making positive choices, and that in turn gives you an incentive to 
maintain control. New habits begin to substitute for old ones, mak- 
ing it easier to stay faithful to your eating plan. 

You don’t need vigorous exercise to achieve these benefits. If 
you’ve been sedentary all your life, a short daily walk is enough to 
make a difference. As you gradually change your routines to incor- 
porate more physical activity, you’ll be able to steadily increase 


intensity over time. 
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Eating Is Personal 


To eat with control, we need to eat in ways that match the realities and 
preferences of our own lives. The magic comes when we rearrange 
our actions, alter our environment, and construct the rewarding 
behavioral repertoires that allow us to do that. 

A woman Ill call Penny showcases some of the strategies that 
can help. Ironically, she is married to Andrew, the journalist I pro- 
filed earlier in this book, the man who found M&M’s harder to cope 
with than pursuing jihadists. 

Penny eats what her body needs for fuel and avoids food that 
won't sustain her. That was apparent one afternoon on a long road 
trip up the New Jersey Turnpike. Penny and Andrew were driving 
north from Washington, and they were in a hurry. When Penny 
said she was hungry, Andrew suggested a fast stop at a gas station so 
she could pick up a candy bar. Penny told him not to bother. 

It was a moment that revealed a lot about how she approaches 
food: “Even though I’m really hungry, I can’t eat that,” she explained. 
“It’s not going to make me feel better. It’s not going to satisfy me.” 
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What she wants, instead, is food that will fill her stomach in a 
lasting way. Put a plate of cookies before her, and she’ll say, “No, 
thanks.” She finds that protein suits her better, and for lunch will 
often eat a chicken salad or a turkey sandwich, with one slice of 
bread removed. Steak and salad is one of her favorite dinners. 

Penny doesn’t bother to measure the volume of food she eats, 
but she has developed an instinctive sense of the quantity that’s right 
for her. She isn’t waiting for a signal from her body to stop or a mes- 
sage from her stomach that says, “You're full.” She has simply 
figured out what to eat to feel satisfied, but not overstuffed. “I eat 
what my body needs to run,” she says. “I know how food is going to 
make me feel.” 

I asked Penny how her approach contrasts with Andrew’s. One 
big difference, she said, is that she pays attention when food arrives, 
and he doesn’t. “Without even noticing, his brain seems to say, ‘Oh, 
there’s something good here.’ He puts the food in his hand and he 
eats it.” By contrast, she consciously registers the presence of food 
and then decides what to do next. “I look at it and say, ‘Oh, there’s 
food. Am I hungry? Is it good? Let me focus on it.’” 

She always asks herself how eating something will make her feel. 
“Am I going to feel better off after I eat this? Am I going to be 
satisfied?” 

Such questions never seem to cross Andrew’s mind. 

Penny does something most of us do not. She makes her own set 
of rules, and then she follows them. Those rules have not been 
imposed by any diet-of-the-moment, and they are not universal, but 
they work for her. Each of us can do something similar, crafting 
rules rooted in our own needs and wants. That puts us on the path 
to eating for nourishment, not stimulation, and helps us feel satis- 
fied, not deprived. 

Before you are ready to identify the kinds of strategies that will 
work for you, you have to be ready to change—and deciding to do 
that is also highly personal. 

Aman I'll call Frank had struggled with weight since childhood. 
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He was always a “fat kid,” the one who would eat frosting right out 
of the can and thwart his mother’s efforts to keep Little Debbie 
cakes out of his reach. He would eat dinner at home and then go off 
to visit friends who ate later so that he could eat again. 

By the time he reached his late twenties, Frank was seventy 
pounds overweight. But it was not just the weight that bothered him. 
The evening he sat alone consuming a large pepperoni, mushroom, 
and green pepper pizza from Papa John’s was the evening he knew 
he had to change. He felt physically ill, but what really scared him 
was the recognition that he could not control his behavior. 

Convinced of the need for action, Frank took a series of steps to 
structure his eating throughout the day. For him, the best strategy 
proved to be identifying three or four options that would satisfy him 
at every meal and cutting out all high-fat, high-sugar foods. With- 
out counting calories, he became much more cognizant of portion 
sizes. To protect himself from overeating, he made it a point not to 
go longer than three hours without a meal or an appropriate snack, 
and he began turning down dinner invitations that were likely to 
distract him from his plan. “Put yourself into a routine, and you 
take away the temptation by not making it available,” said Frank, 
explaining the core principles of his approach. 

What also proved essential to him was viewing control of over- 
eating as a personal challenge. Frank, like Penny, built a strong 
emotional foundation for his approach to food. By writing eating 
scripts for themselves, they have both learned to enjoy what they eat 
and to feel good about it—not just for the moment, which is the 
effect of hyperpalatable foods, but over the long term. 


Jordon Carroll, a weight-loss consultant in New York City, tries to 
instill the same kind of conditioning and drive in her clients. She is 
their guide to eating in the real world, where food can be enjoyed 
and controlled despite food cues, business demands, stress, and 


social expectations. Carroll tells her clients never to say, “I’m on a 
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diet,” because she thinks that implies temporary deprivation, and 
she is training them in lifelong behavior change. 

Although Carroll has never studied the biological basis of con- 
ditioned hypereating, she understood the concept when I described 
it. “If we allow an object to be more powerful, it will always have 
power over you,” she said. 

Her techniques are designed to diminish that power through a 
personalized eating plan. To develop that plan, she learns firsthand 
what a client’s business day looks like, often by spending hours at a 
corporate office or watching a trader run around the floor of the 
New York Stock Exchange. She also spends a lot of one-on-one time 
in conversation with clients to identify their stresses and figure out 
where they’re likely to go astray. Building on that information, Car- 
roll then works with her clients to create meal plans that are simple 
and structured enough to become automatic. “With structure there 
is no chaos,” she says. 

Her golden rule is to “eat small and follow the meal plans.” She 
trains her clients to recognize and then be able to eat about 2 ounces 
of protein for breakfast, 2.5 to 4 ounces for lunch, and 4 to 6 ounces of 
protein for dinner (4 ounces for a woman, 6 for a man), plus four 
’-cup servings of fruit and vegetables a day. In essence, Carroll helps 
them structure just-right meals. 

“What if a waiter brings out a 10-ounce portion at dinner?” I 
asked. 

“You're going to cut off one-third of it and give it back. Don’t 
put it on a nearby plate. Get it away from you.” 

Her approach is generally flexible. For example, a client is wel- 
come to eat more for lunch and less for dinner, as long as that person 
has learned to eyeball food and estimate proper portions. And the 
occasional pizza, or even a piece of Kentucky Fried Chicken? Not at 
first, Carroll says, but eventually that will be fine too, as long as the 
client is capable of keeping the portion size reasonable. 

Once again, the key is that meal plans have to be personal. “It’s 
about the individual,” she explains, emphasizing that people 
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shouldn’t have to eat anything they don’t like or avoid all foods 
they love forever. But everyone needs to understand his or her own 
vulnerabilities—one person might be able to snack on crackers with 
control, but someone who is likely to eat the whole box should not 
get started with even a single bite. 

In essence, people with conditioned hypereating need to become 


their own food coaches. 


Avoiding ‘Traps: 
On Obsession and Relapse 


CHAPTER 44 


One characteristic that defines long-term success is the ability to eat 
normally without becoming obsessive about food. Most people with 
conditioned hypereating take a long time, and struggle hard, to 
reach that place. Until they do, they can easily fall into a trap that 
painfully reminds me of those childhood finger cuffs that hold you 
tighter as you pull harder. 

That’s because, as we have seen, awareness is essential to con- 
trol—it’s necessary to prevent yourself from automatically reaching 
for the cake nearby. Many people can protect themselves only with 
a focus that initially does border on obsession. George Ainslie, a 
behavioral economist, talks about an internal policing process that 
involves a very high degree of regimentation. 

And yet when you focus hard on avoiding a food reward, you 
risk increasing its reward value instead. Your heightened awareness 
of those cookies means you must repeatedly deal with the urges they 
provoke. 

The danger is in becoming overly focused on food and your 
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eating plan. Obsession typically develops in the face of conflicting 
desires. When you use all of your emotional energy to avoid a behav- 
ior, you can become anxious and tense. You begin to feel deprived, 
which fuels further struggle as you try to resist the call to ease that 
deprivation by giving in. The process of being cued, and the conflict 
it engenders, becomes mentally exhausting. 

John Foreyt, a leading obesity researcher, described a patient 
who has maintained her weight for almost two decades, but only by 
working at it every minute of every day. She has designed highly 
restrictive rules for herself, eating almost exactly the same food year 
in and year out—the same breakfast, the same lunch, the same din- 
ner, with only the smallest variations in the kind of grilled fish or 
meat she might choose. 

Foreyt asked whether this woman was a success story. That is 
something only his patient can decide. An outsider might consider 
her rules obsessive, but they do allow her to maintain her weight, 
and she has made the choice to live with them. 

Nonetheless, I think you can do better. The eventual goal is to 


gain enough control to move past full-blown obsession. 


With its power to take us hostage, a stimulus-response disorder like 
overeating can be deeply demoralizing. When something as seem- 
ingly inconsequential as a chocolate-chip cookie assumes so much 
power in our lives, it can make us feel that we’re somehow less than 
fully capable adults. ‘That leads to distressing thoughts: Why am I 
unable to stop this behavior? How can I be so inadequate? 

But when you gain the upper hand, the opposite effect can also 
occur. The satisfaction of breaking the cycle that leads to the pur- 
suit of unhealthy food can be reinforcing in its own right. 

With the ability to control your response to cues comes the 
reward of self-mastery. When cued, you are aware that you could eas- 
ily act on the resulting urge—but you choose not to. That assertion 


gradually strips the cue of its power. In time, you cease to be someone 
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caught in the clutches of conflicting desires, and with this transfor- 
mation comes a new sense of competence and pride. 

Along the way, setbacks are inevitable. When your commitment 
to staying in control clashes with your desire for reward, you move 
closer to a situation in which relapse can occur. If your guard is down 
at the first sign of an urge, it can be tempting to respond to an espe- 
cially appealing cue. That lapse opens the door to an internal dialogue 
in which you begin to justify giving in to temptation. A bad day at 
work, a child’s misbehaving, even a disappointing step on the scale 
can become your justification. 

Soon you're inventing excuses for pursuing reward. “I’m entitled 
to this... . It will cheer me up. ... I’ve been good this week. .. . I 
can eat just a little.” In a series of small steps, you put yourself into 
a position where it becomes easier to access a reward, an internal 
battle begins (“Should I eat this or not?”), and your determination 
to say no eventually buckles. 

Some people find it especially hard to stay in control when they 
are at the highest end of their weight spectrum—at that point, the 
goal of weight loss may just seem too remote to be achieved. For 
others, the greatest challenge comes after reaching their sought- 
after weight, when they recognize that their struggle will never be 
completely over and that the battle with conditioned hypereating is 
lifelong. Accepting those realities helps to keep you vigilant. Keep- 
ing relapse at bay is not about being strong enough to beat the temp- 
tation of eating stimulating food, but about being smart enough to 
deal with it. 
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Making the Critical 
Perceptual Shift 


CHAPTER 49 


Ultimately, the goal of Food Rehab is not only to change your eat- 
ing behavior, but also to fundamentally alter your perceptions of 
hyperpalatable foods. The enduring ability to eat differently depends 
on coming to view these foods as enemies, not friends. 

It is not enough to be told that you shouldn’t overeat, or that 
foods high in sugar, fat, and salt will only get you to eat more foods 
high in sugar, fat, and salt. No one can persuade you with intellec- 
tual arguments that such foods will not relieve stress but will only 
make it worse. The moment you're thinking, “I deserve this,” or 
“TIl only eat a little,” no one can remind you that you'll feel differ- 
ently after the meal. 

But as you learn new approaches to eating and recognize the 
powerful influence of hyperpalatable foods, you will internalize 
these ideas more fully. Only then can you see that food has kept 
you trapped in a cue-urge-reward-habit cycle. Only then can you 
accept that food rewards are short-lived and that their more endur- 


ing effect is to sustain your desire to keep eating. That’s when you 
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realize that if you stay trapped, you'll never eat enough to feel satis- 
fied, and that’s when you'll stop expecting food to make you feel 
better. That’s when awareness of the long-term consequences of 
conditioned hypereating hits with full force. 

When this happens, you begin to assign different value to foods. 
Your attitude shifts and you begin to see foods in a new light. You 
have made that critical perceptual shift. 
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“Our Success Is the Problem” 


CHAPTER 46 


Just as conditioned hypereaters need to make a critical perceptual 
shift, so too does the food industry. A candid assessment of its 
manufacturing and marketing processes is a reasonable place to 
begin, and in fact, this is already starting to happen. Europe, 
where criticism of industry practices has been growing, is ahead 
of the curve here. 

Not long ago I flew to London to talk with top executives of one 
of the world’s largest global food companies. They were taking a 
beating from the British press about the industry’s role in the obe- 
sity epidemic. Some members of Parliament were exploring their 
regulatory options, such as revising food labeling requirements. The 
company invited me, along with European colleagues who had gov- 
ernment experience with food regulation, to help them think about 
their responsibilities. 

I was asked to make a ten-minute presentation. I opened my set 
of PowerPoint slides to the one that showed a circle with the names 
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of deadly diseases listed around its perimeter. At the center of the 
circle I’d written “obesity.” After outlining obesity’s role in stroke, 
hypertension, high cholesterol, and diabetes, I provided some num- 
bers documenting the tremendous rise in the incidence of obesity 
and explained the flaws in the commonly held notion that our weight 
is set at a predetermined point. 

I continued my presentation with an overview of the informa- 
tion contained in this book. When I said that people tend to eat 
excessively if food is readily accessible, I could see the executives’ 
facial expressions begin to change. They understood that I was 
going to the heart of their business model. I described the stimulat- 
ing qualities of sugar, fat, and salt, especially in combination, and 
told them that the brain is wired to focus on the most salient stimuli. 
“The more potent and multisensory you make your products, the 
greater the reward and the greater the consumption,” I said 
bluntly. 

By way of analogy, I described the way nicotine gains the power 
to provoke desire. By itself nicotine is only moderately reinforcing, 
but that begins to change with the building of layer upon layer of 
sensory stimulation: The sight of the packaging, the crinkling sound 
of the wrapper, the tactile sensation as you light a cigarette and hold 
it between your fingers, and the sensory characteristics of the first 
puff all bolster the reinforcement. Factor in the times of day and the 
location where you often smoke, and smoking becomes conditioned 
behavior. Cues, coupled with the emotional salience that the tobacco 
industry has embedded in cigarettes through decades of strategic 
advertising, intensify the drive for nicotine, which then becomes 
highly reinforcing. 

Shifting back to food, I told my audience that industry tactics 
and social norms bolster the reinforcing properties of sugar, fat, and 
salt in much the same way—through their appeal to the senses, the 
power of advertising, ready availability, and cultural patterns that 


allow us to eat all the time. 
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Put it all together, I said, and “You end up with a highly rein- 
forcing product that provokes conditioned and driven behavior.” 

For a moment there was complete silence in the room. Then one 
executive spoke up. 

“Everything that has made us successful as a company is the 
problem,” he said. 

And then, to their credit, they began to rethink their strategies 


about labeling and portion size. 
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Industry Cracks the Code 


In Santa Monica, California, I introduced myself to Wolfgang Puck, 
award-winning chef-owner of Chinois on Main, known as a “temple 
of Asian-French fusion” cuisine. I asked him why he thought con- 
sumers were overeating. Without any prompting from me, he 
answered, “It’s sugar, fat, and salt. People can’t get enough.” 

And portion size? I asked, pointing to the large plate of food I 
had just been served. “I tell people to slow down and share,” he said 
ruefully. 

Puck observed that consumers have adapted over time to eating 
what’s on their plates. “The first time, people didn’t eat it. The sec- 
ond time, they didn’t eat it. The third time, they ate it. We did it 
together.” 

Later, I spoke about the food industry with Joseph Stiglitz, a 
Columbia University professor and a Nobel laureate in economics. 

“Does the industry know that what they feed us gets us to eat 


more>?” IJ asked. 
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“The industry has jacked up what works for it,” he said. “The 
learning is evolutionary.” Practical experience, not scientific 
experimentation, has been its guide. The industry does not need 
laboratory rats when it can try out its ideas on humans. Its deci- 
sion makers do not have to analyze human brain circuitry to dis- 
cover what sells. 

A research chef at Chili’s was certainly aware of consumers’ 
response to the products he creates. “We come up with craveable 
flavors and the consumers come back, even days later,” he said. 
“There is a psychological craving. It’s all part of habit.” 

The superstimulating nature of food is only part of the equa- 
tion. The power of wanting is stoked with equal force by marketing, 
with its appeal to the emotions and its capacity to amplify the rein- 
forcing properties of sugar, fat, and salt. The combination is 
irresistible. 

Food marketing gains its influence over us in three ways. First, 
it creates positive perceptions about a product, encouraging us to 
seek it out. Our behavior is directly affected by the way we view an 
object—we seek out things framed in a positive light and avoid those 
with a negative cast. 

Second, the message of marketing is that we'll gain a pleasurable 
emotional experience from our purchase. Food commercials don’t 
generally tout food quality or nutritional value; they promise to 
make us feel good. “They’re marketers of good times. Fun. Feeling 
connected, feeling involved, feeling loved,” said an industry expert 
in Australia. “It’s always about being happy—just do a favor for 
yourself, come to this fun place. Eat happy.” Marketing caters to the 
emotions. 

Third, marketing is designed to present us with cues associated 
with rewards. “We do the learning for you,” explained this expert, 
reminding me of the connection between frequent exposure to cues 
and the learning that propels us toward food. The goal is to have a 


type of food or the name of a restaurant or product pop into our 
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minds frequently and seemingly unexpectedly. We may not know 
why we're suddenly thinking about Burger King, but we can be sure 
marketing is at work. 

Effective marketing is itself a reinforcer, driving us to pursue 
reinforcing food. The industry has created a tool that reinforces 
the reinforcer—and it’s doing everything possible to rev it up even 
further. 

Wich its ability to create superstimuli, coupled with its marketing 
prowess, the industry has cracked the code of conditioned hypereat- 
ing and learned exactly how to manipulate our eating behavior. It has 
figured out the programming that gets us to pursue the food it wants 
to sell. 

Our challenge is to figure out how to respond. 


Fighting Back 


If they could, many food companies would likely be satisfied with 
making conditioned hypereaters out of all of us so they could sell 
more product. Yet the power to resist ultimately rests with us. While 
a combination of human biology, personal experience, and a deter- 
mined industry may explain why we overeat, we still have the ability 
to make choices about whether we allow this triumvirate to domi- 
nate our behavior. The fact that the industry helps create this prob- 
lem, and takes advantage of it, doesn’t render us helpless. 

When hyperpalatable food is offered to us, we’re not obliged to 
consume it. When it’s on the menu, we don’t have to order it. But 
this takes more than willpower. We need to cultivate skills that will 
cool down the stimulus, and we need to practice them. Alcoholics 
Anonymous tells alcoholics that they’re not to blame for their 
disease—but that they must take responsibility for their behavior. It 
acknowledges their vulnerability to the power of alcohol, yet refuses 
to accept that as an excuse for drinking. 


Reconciling automatic drives with cognitive processes is one of 
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the great struggles of the human species. Whether it’s the allure of 
alcohol, drugs, sex, or food, many of us are driven by automatic 
responses that lead us to act in ways that are at odds with how we 
would like to act. This sets up a conflict that gives the stimulus even 
more power. Ultimately, bringing our conflicting desires into synch 
is the most effective way to act the way we would like. 

It is possible to learn to eat the food you want in a planned and 
controlled way. As individuals, we can practice this, and we can get 
better at it. 

And, as a society, we can identify the forces that drive over- 
eating and find ways to diminish their power with comprehensive 
labeling, public education campaigns, regulation of marketing, 
and new perspectives on what kinds of behavior are acceptable and 
appropriate. We need to start rethinking our ideas about the right 


time and place to eat in business and social settings. 


RRR ARR IR AO a ON I SNE OOD NH DONO ROD REE MER RSE! 


We can lead long and healthy lives without consuming alcohol, 
tobacco, or other drugs of abuse, so treatments for those addictions 
can be built around the principle of abstinence. But since we can’t 
survive without eating, we need other strategies for changing our 
perception of foods that are superstimulants and for keeping them 
at bay. The highest goal—not only for those of us who are condi- 
tioned hypereaters, but also for a responsible industry—is to find 
food that provides emotional reward without driving overeating. 

Effective strategies for weaning people from hot stimuli are 
often built around substitute rewards. Programs such as Alcoholics 
Anonymous, Al-Anon, and Narcotics Anonymous offer the fellow- 
ship of others with similar problems. Exercise can soothe certain 
desires, because it generates the same kinds of chemical rewards in 
the brain that food does. 

The substitute for rewarding food is often other rewarding 
food—not the kind that drives conditioned hypereating, but the 


kind we can nonetheless enjoy. The choice is individual, depending 
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on what relieves our negative feelings and makes us feel good with- 
out the baggage and calories of superstimuli. To avoid harm, we 
have to be able to purchase those foods in reasonable quantities and 
eat them in appropriate settings. 

Shining a light on our automatic behavior can also help. 
Treatment for many stimulus-response disorders involves recast- 
ing the provocateur. Some approaches pull the desire from its 
internal hiding place and make it external to the body so we can 
see it as a foreign object that we have the power to reject. In 
obsessive-compulsive disorder, for example, patients learn to talk 
back to a stimulus. People with anorexia are taught to see their 
disease as an outside force. The idea is to learn to say, “Anorexia 
is doing this to me. It is not ‘me’ who doesn’t want the food, it is 
anorexia telling me I don’t want the food.” 

The “truth campaign,” the largest antitobacco education cam- 
paign ever focused on young people, takes a related approach, 
promoting the idea that the desire for cigarettes comes not from 
the self but from a manipulative and profit-driven industry. Ciga- 
rettes have been successfully redefined in this framework as prod- 
ucts deliberately peddled to appear as objects of desire. 

These techniques, which have proven to be effective in battling 
other stimulus-driven conditions, suggest the possibility of success- 
ful clinical and strategic interventions for conditioned hypereating. 
They also prove that public policies can make a difference. Four 
possible strategies deserve special attention. 

First, restaurants should list the calorie counts of all foods they 
serve on the menu—by mandate, if they’re not willing to do so vol- 
untarily. Along with giving consumers key information on which to 
base eating decisions, this provides an incentive for restaurants 
to offer more meals for people who are seeking to follow the guide- 
lines of just-right eating (300 calories for breakfast; 400 to 500 
calories for lunch; 500 to 700 calories for dinner). These meals 
should be flavorful and salient, and restaurants should promote 


them at least as aggressively as their more indulgent offerings. 
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Second, all food products should convey prominently on their 
labels the percentage of added sugars, refined carbohydrates, and 
fats they contain. 

Third, well-funded public education campaigns should address 
the issue of “big food.” People need to hear repeatedly, from many 
sources, that selling, serving, and eating food layered and loaded 
with sugar, fat, and salt has negative, unhealthy consequences. 

And fourth, food marketing should be monitored and exposed. 
When the industry promotes superstimulants that lead to condi- 
tioned and driven behavior, it’s not presenting neutral information; 
it’s promoting harmful behavior. 

We need to develop strategies and solutions to this public health 
problem, because we need to protect our children. I am a pediatri- 
cian, and this is one of my most profound concerns. Our greatest 
gift to future generations of young people would be to find a way to 
prevent the cue-urge-reward-habit cycle from ever taking hold. 


Few of us are immune from the eating behavior motivated by cue- 
stimulated wanting. The ubiquitous presence of food, large portion 
sizes, incessant marketing, and the cultural assumption that it’s 
acceptable to eat anywhere, at any time, have combined to put more 
and more people at risk. We see the results as increasing numbers of 
people become conditioned hypereaters. 

We have allowed this epidemic to unfold, and we can find ways 
to reverse it. Social norms dictate what kinds of behavior are appro- 
priate and what is deviant. They provide guidelines for how we live 
our lives, encouraging certain kinds of behaviors and inhibiting oth- 
ers. While there will always be those who trespass beyond what’s 
considered socially acceptable, the vast majority of people feel most 
comfortable living within the standards set by their peers. 

This is why redefining norms is such a powerful tool. We’ve 
learned from the major public health battles of the past that while 
legislation and regulation play a major role, the greatest power rests 
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in our ability to change the definition of reasonable behavior. That’s 
what happened with tobacco—the attitudes that created the social 
acceptability of smoking shifted, and many of us began to see smok- 
ing as deviant, and even repulsive, behavior. A consensus emerged 
that the cigarette, and the industry that manufactured it, was abhor- 
rent. We moved from glorification to demonization. 

A change in perspective cannot be imposed with mandates, but 
must evolve as a social consensus. The goal is not to vilify all food 
and those who serve it, but to change our thinking about dig food, 
those huge portions of layered and loaded food with little nutritional 
value. We need to look differently at the people and the places that 
serve it. When their power to manipulate our behavior becomes 
fully transparent, cues will lose their capacity to entice. Instead of 
expecting food to materialize at every social and business occasion, 
we'll realize that many offers of food outside mealtimes do not serve 
anyone’s interest. 

In the future, new social norms and values will emerge, and 


food choices, offered in smaller portion sizes, will seem “right” to 


us. That will be what we come to expect, and that will be what we _ 


want. 

Until then, you'll have to set your own rules for eating in a con- 
trolled manner and maintaining a healthy weight. To live within a 
framework of planned eating, you'll have to understand your own 
behavior around food and pay attention to everything you eat. You'll 
need to seek out alternative rewards that satisfy you and find sup- 
port from people who care about you. You'll need to bear in mind 
how the brain processes stimuli and how that drives your behavior 
in the presence of food and food cues. And you'll always need to 
remember what the food industry is trying to sell you and why. 

Only then will you be able to see clearly what’s on your plate. 
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A FINAL WORD 


As I’ve acknowledged in the preceding pages, I’m firmly in the camp 
of the overeaters. For much of my life, sugar, fat, and salt held remark- 
able sway over my behavior. I have lost weight, gained it back, and lost 
it again—over and over and over. I have owned suits in every size. 

There is almost nothing else in my life that I do on impulse, 
without first giving it a great deal of thought. But stimulating food, 
and the cues that surround it, have the power to make me act with- 
out conscious awareness and against my own will. At times the quest 
for reward has trumped my cognitive capacities. 

And so I admittedly had something of a personal agenda as I 
began researching and writing this book. I expected my journey to 
lead me deeper into the worlds of nutrition and human physiology, 
and it did. But it also pushed me into an exploration of how our 
behavior is governed by the workings of the mind. 

We have known for a long time that certain stimuli, such as alco- 
hol, sex, drugs, gambling, and food, can exert powerful effects on our 
actions. Much more recently we have begun to learn that these stimuli 
have a common, underlying mechanism, and the same general effect: 
They command our attention, occupy working memory, change how 
we feel, and become the focus of our single-minded thoughts. 

Their power to control the way we think and behave lies at the 
core of many of our most impulsive and obsessive behaviors. But the 
influence of salient stimuli is felt not only in the realm of pathology, 
but also in the emotional responses of our daily lives. Whether we 
are pulled toward a reward because of its positive appeal or pushed 
there as a way to avoid a negative emotion, such as anxiety, we often 
react without awareness to a force we do not recognize. 

For centuries, philosophers, theologians, and scientists have tried 
to discern the reasons we lose control over our behavior. Paul and 
Augustine saw it as weakness of the flesh. Siddhartha’s crises of desires 
are at the core of Buddhism. Freud suggested that many of our instinc- 
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tual behaviors are driven by the desire for pleasure. Jung used the 
term “Shadow” for multiple complexes or fragmentary personalities 
within us that cause discomfort. Contemporary psychiatrists and psy- 
chologists such as Roberto Assagioli write about “multiplicity of 
mind”; F. Michler Bishop refers to the “mind as a committee”; and 
Richard Schwartz discusses the parts that make up the self. 

Although they represent many different disciplines, they all have 
sought to explain the same thing: why we sometimes act indepen- 
dently of our conscious intentions. Neurobiologists have also helped 
to advance our understanding as they pinpoint the mechanisms that 
are involved in our responses. Nonetheless, much mystery remains. 
We still do not understand why the same biological principles do not 
affect all of us equally. True, millions of people exhibit conditioned 
hypereating, but millions of others do not. Some of us have the 
instinct to turn away from salient stimuli; some of us are drawn 
impulsively toward them. And among those who do approach salient 
stimuli, only some respond most vigorously to food, while others are 
more aroused by something else. 

As we gain insight into the fundamental mechanisms that drive 
our behavior, the consequences of the food culture and the environ- 
ment we have created become more apparent. Understanding the 
nuances of our own biology casts the food industry’s business plans 
in a very different light. What did we expect to happen when this 
industry embarked on a highly profitable business model that made 
foods high in sugar, fat, and salt widely available; conditioned us to 
associate their products with positive emotions; and created envi- 
ronments that foster these positive associations? 

As we gain more insight into the problem, we also become better 
equipped to understand what works—and what does not—to control 
weight. We now must face the reality that until we fundamentally alter 
our eating behavior, we will continue to squander billions of dollars on 
ineffective weight-loss schemes. The sooner we create and implement a 
framework that promotes prevention and treatment strategies that 
work, the sooner we will regain control over our minds and bodies. 


And then things can begin to change. 
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p. xii. Dr. Phil: The Oprah Winfrey Show, June 26, 2001. 

p. xiv. Andrew: Andrew is a pseudonym, as are the names of others who shared 
their personal stories with me and appear later in this book, including Claudia, 
Frank, Jacob, Maria, Penny, Rosalita, and Samantha. 

p. xvii. People who lack control: In her book Fat Girl, the late author Judith 
Moore described her single-mindedness with food: “I daydream crab legs dipped 
in bot butter or crab cakes dribbled with garlic aiolt. I consider toasted cheese sandwiches 
or homemade lemonade pinkened with macerated strawberries or carrot cake with 
brown sugar frosting that I ate once, 20 years ago, or those cheeseburgers. Foods I ate 
once and liked I think about the way people think about old lovers. I entertain memories 
of clam strips and tartar sauce and coleslaw from an outdoor food stand in Maine or an 
ice cream flavor—Honey Vanilla—that Haagen-Dazs used to make. For thirty min- 
utes I think about Honey Vanilla.” (p. 10) 

The author also recognized her own vulnerability: “My mouth is dangerous. 
My lips and my teeth and my tongue are always ready. My mouth wants to bite down 
on rough bread and hot rare pepper steak and steamed broccoli sprayed with lemon 
juice.” (p. 12) 

Moore understands her torment. “I am frightened of food. I flinch when I con- 
sider ice cream, especially flavors beyond strawberry, vanilla, and chocolate. Caramel 
macadamia crunch might as well be the A-bomb. I am so scared of salty nuts and unctu- 
ously sweet caramel. I am scared of the frozen cream that melts along my tongue and 
walls of my cheeks.” (pp. 12-13) 

Yet the author did not display signs that would lead doctors to diagnose her 
with an eating disorder. “I have never lugged home sacks of food and binged. I have 
never taken diet pills or made an appointment with a quack diet doctor. Nor have I done 
the vomit or laxative route.” (p. 9) 

Still, food is never far from her mind, and once she begins eating, she is 
unable to stop. Her own behavior is a mystery to her. “Down the street an old-time 
bakery makes plain, unfashionable and not all that tasty pies. The filling for these pies 
come from commercial-sized cans and the crusts are premade. These pies, from three 
blocks away, call “Fudith, Fudith. An unopened bag of potato chips or an unopened box 
of vanilla wafers can sit in my pantry for months. I need exercise no self-control not to 
open these bags and boxes. However, once I open the containers, I can’t quit eating. I 
want every chip, all the wafers. I do not know why this is.” (p. 10) 

Reprinted by permission from Penguin Group (USA) Inc., Judith Moore, 
Fat Girl: A True Story. New York: Hudson Street Press, © Judith Moore, 2005. 

p. xix. My goal in this book: This book is an effort to dissect the relationships 
between the stimulus of palatable food and the response of eating. A synthesis 
of the science available as of this writing, it is neither the end of work in this 
field nor a full explanation of the obesity epidemic. I have focused on the opioid 
and dopamine circuitry of the brain, that complex and mysterious two-pound 
intermediary between the stimulus and the response, but there is much more to 
be learned. We are far from a full understanding of how a variety of other neu- 
rotransmitters, neuromodulators, and chemical messengers modify eating 
behavior, and I look forward to the continued investigation by many scientists 
into the role that ghrelin, leptin, neuropeptide y, orexins, melanocortins, agouti 


ENDNOTES 


proteins, CRH, cholecystokinin, and other molecules play in this process. 

Vast scientific territory remains unexplored here. In particular, we will ben- 
efit from further research into the pathology of eating disorders. Understand- 
ing bulimia and binge eating will help shed light on the basic mechanisms of 
eating behavior, as will more knowledge of rare disorders that cause people to 
eat huge amounts of food, such as Prader-Willi syndrome, bilateral temporal 
lobe disease, and posterior hypothalamic tumors. As well, there is much to be 
learned from studying diseases like anorexia nervosa and cancer cachexia, and 
from examining the effects of exogenous substances, including the cannabi- 
noids and antipsychotics, on eating behavior. 

Also helpful will be a deeper understanding of eating disturbances that are 
remarkable for their specificity. These include desires for specific foods—such 
as pica among people who are iron-deficient, salt cravings in the face of dehy- 
dration, and licorice craving where there is adrenal insufficiency—and aversion 
to others, such as cabbage among people with gallbladder disease and meat 
among people with gastric cancer. These experiments of nature, which are not 
discussed in this book, hint at how tightly regulated the processes dictating 
appetite must be. Nor have I considered the endocrine system, and its many 
influences on eating behavior. For example, when blood sugar drops, we experi- 
ence a desire for carbohydrates, and when we don’t eat, we receive physiological 
cues that elicit a craving for food. More knowledge there, as well as about sys- 
temic endocrine disorders associated with abnormal eating behavior, such as 
hyper- and hypothyroidism and Cushing’s syndrome, will also help in our 
understanding of obesity. 

p. 3. Weight stayed remarkably stable: “Existing prospective studies suggest 
relative consistency in body weight patterns over time. .. . Two-thirds of the 
participants maintained their weight within 5 kg of their original weight classi- 
fication.” The referenced studies were published in 1977 and 1979. J. Grinker, 
D. Rush, and P. Vokonas, “Changing Body Habitus among Healthy Older Men: 
The NAS Boston VA Study of Weight Stability in Healthy Male Volunteers 
Aged 40-80 Years,” Diabetes Research and Clinical Practice 10 Suppl 1 (1990): 
S89-94. 

In the past, men and women usually gained weight during the first twenty 
years of adulthood before reaching a plateau, followed by weight loss in the 
older decades. One study showed that a population of white women ages 25 to 
35 at baseline gained a total of 7.7 kg over a twenty-year period (white men, 7.3 
kg); white women and men ages 36 to 47 at baseline gained 4.5 kg over the next 
twenty years; white women ages 48 to 60 at baseline gained 0.9 kg over twenty 
years (white men, 0.5 kg). T. J. Sheehan, S. DuBrava, L. M. DeChello, and Z. 
Fang, “Rates of Weight Change for Black and White Americans over a Twenty 
Year Period,” International Journal of Obesity and Related Metabolic Disorders 27, 
no. 4 (2003): 498-504. 

For longitudinal weight patterns over adult years, see I. Lee, S. N. Blair, D. 
B. Allison, A. R. Folsom, T. B. Harris, J. E. Manson, and R. R. Wing, “Epide- 
miologic Data on the Relationships of Caloric Intake, Energy Balance, and 
Weight Gain over the Life Span with Longevity and Morbidity,” Journals of 
Gerontology. Series A, Biological Sciences and Medical Sciences 56 (2001): 7-19. 

p. 3. In the 1980s, something changed: “The average annual growth rate of 
median BMI was lowest between 1900 and 1976 and has been rising to 0.5% per 
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annum between 1988 and 2000.” L. A. Helmchen and R. M. Henderson, 
“Changes in the Distribution of Body Mass Index of White US Men, 1890- 
2000,” Annals of Human Biology 31, no. 2 (2004): 174-81. According to the 
authors, “In 1890-1894, median BMI declined with age, but by 2000 the age 
pattern had been reversed.” See Table 1: From 1890 to 1894, men ages 40 to 49 
had a mean BMI of 23.3; ages 50 to 59, a mean BMI of 23.0; ages 60 to 69, a 
mean BMI of 22.9. By contrast, from 1999 to 2000, men ages 40 to 49 had a 
mean BMI of 27.8; ages 50 to 59, a mean BMI of 29.1; and ages 60 to 69, a mean 
BMI of 29.2. 


p. 3. Overweight had spiked dramatically: Flegal reviewed the National Health 


and Nutrition Examination Survey (NHANES), conducted by the National 
Center for Health Statistics, part of the Centers for Disease Control and Pre- 
vention, which takes a snapshot of the US civilian population. Among the thou- 
sands of participants are children and adults, men and women, and people of all 
races and ethnicities who are interviewed in their homes about their health sta- 
tus, disease history, and diet, and then given a thorough physical exam. The 
first such survey was conducted in 1960; questions about nutrition were added 
in 1971. NHANES-I was conducted from 1971 to 1974; NHANES-II, from 
1976 to 1980; NHANES-III was conducted in two phases—phase 1, from 1988 
to 1991, and phase 2, from 1991 to 1994. Beginning in 1999, NHANES became 
a continuous annual survey, with survey data released every two years. 


p. 4. Fare-thee-well: Interview with Katherine M. Flegal, PhD, senior research 


scientist, National Center for Health Statistics, Centers for Disease Control 
and Prevention, January 9, 2005. 


p. 4. Flegal’s team wrote up its data: R. J. Kuczmarski, K. M. Flegal, S$. M. Camp- 


bell, and C. L. Johnson, “Increasing Prevalence of Overweight among US Adults. 
The National Health and Nutrition Examination Surveys, 1960 to 1991,” JAMA 
272, no. 3 (1994): 205-11. This analysis was based on a sample population of 8,260 
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from 25.3 in NHANES-II to 26.3 in NHANES-III, phase 1. 


p. 5. Bigger over the decades: C. L. Ogden, C. D. Fryar, M. D. Carroll, and K. 


M. Flegal, “Mean Body Weight, Height, and Body Mass Index, United States 
1960-2002,” Advance Data from Vital and Health Statistics 347 (2004). 


p. 5. During childhood and adolescence: The prevalence of overweight children 


increased between 1980 and 2004, with the heaviest children getting heavier 
(there was no further prevalence increase between 2004 and 2006). C. L. Ogden, 
M. D. Carroll, and K. M. Flegal, “High Body Mass Index for Age among US 
Children and Adolescents, 2003-2006,” JAMA 299, no. 20 (2008): 2401-5; C. 
L. Ogden, K. M. Flegal, M. D. Carroll, and C. L. Johnson, “Prevalence and 
Trends in Overweight among US Children and Adolescents, 1999-2000,” 
JAMA 288, no. 14 (2002): 1728-32; C. L. Ogden, M. D. Carroll, L. R. Curtin, 
M. A. McDowell, C.J. Tabak, and K. M. Flegal, “Prevalence of Overweight and 
Obesity in the United States, 1999-2004,” JAMA 295, no. 13 (2006): 1549-55. 


p. 5. Heaviest people: K. M. Flegal and R. P. Troiano, “Changes in the Distribu- 


tion of Body Mass Index of Adults and Children in the US Population,” Inter- 
national fournal of Obesity and Related Metabolic Disorders 24, no. 7 (2000): 807-18. 
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for every sex-age group. All age-sex groups also show greater differences in the 
upper portion of the distribution . . . there is also increased skewness in the dis- 
tribution of BMI for every sex-age group. . . . In most groups, the largest differ- 
ences are approximately 3—4 BMI units and are seen at the highest percentiles 
of the distribution.” 
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Brandsma, “Physician and Patient Attitudes toward Obesity,” Eat Disord 13, no. 
2 (2005): 201-11. 
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p. 8. Vigorous exercise: K. E. Ebersole, L. R. Dugas, R. A. Durazo-Arvizu, A. A. 
Adeyemo, B. O. Tayo, O. O. Omotade, W. R. Brieger, D. A. Schoeller, R. S. 
Cooper, and A. H. Luke, “Energy Expenditure and Adiposity in Nigerian and 
African-American Women,” Obesity (Silver Spring) (2008). The study, compar- 
ing a group of women in Nigeria to a group in Chicago, suggested that food 
intake, rather than energy expenditure, was the main factor responsible for 
weight gain. 

p. 8. Burn more energy: Author interview with Dale A. Schoeller, PhD, professor, 
Department of Nutritional Sciences, University of Wisconsin—Madison, Insti- 
tute on Aging, November 6, 2007. 

p. 9. Feedback system known as homeostasis: A. E. Macias, “Experimental 
Demonstration of Human Weight Homeostasis: Implications for Understand- 
ing Obesity,” British Journal of Nutrition 91, no. 3 (2004): 479-84; L. M. Kaplan, 
“Body Weight Regulation and Obesity,” Journal of Gastrointestinal Surgery 7, no. 
4 (2003): 443-51. 

p. 9. Brain is the command center: M. W. Schwartz and D. Porte Jr., “Diabetes, 
Obesity, and the Brain,” Science 307, no. 5708 (2005): 375-79; M. K. Badman and 
J. S. Flier, “The Gut and Energy Balance: Visceral Allies in the Obesity Wars,” 
Science 307, no. 5717 (2005): 1909-14; J. G. Mercer and J. R. Speakman, “Hypo- 
thalamic Neuropeptide Mechanisms for Regulating Energy Balance: From 
Rodent Models to Human Obesity,” Neuroscience and Biobehavioral Reviews 25, 
no. 2 (2001): 101-16. 

p. 9. Maintain energy balance: Lee Kaplan, MD, PhD, director of the Weight 
Center, Massachusetts General Hospital (presentation at “Practical Approaches 
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of Continuing Education conference). “There is a central regulatory system. . .,’ 
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science and Biobehavioral Reviews 27, no. 8 (2004): 765-76; A. E. Kelley, B. A. 
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9 (2002): 3306-11. 

p. 68. Southwestern Eggrolls: The label on the cardboard box in which these 
were shipped lists the following ingredients: Filling: cooked white meat chicken, 
binders added, smoke flavor added (breast meat, water, maltodextrin, salt, auto- 
lyzed yeast extract, sodium phosphate, spices, soy protein concentrate, modified 
food starch, natural flavor, natural smoke flavor, garlic, onion, oleoresin 
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salt, trace of calcium chloride and sodium benzoate [as a preservative]), garlic. 
Tortilla: enriched bleached wheat flour (wheat flour, niacin, iron, thiamine 
mononitrate, riboflavin, folic acid), water, vegetable shortening (partially 
hydrogenated soybean and/or cottonseed oils), sugar. Contains 2% or less of: 
salt, leavening (baking soda, sodium aluminum sulfate, corn starch, monocal- 
cium phosphate and/or sodium acid pyrophosphate, calcium sulfate), calcium 
propionate (to preserve freshness), dough conditioners (fumaric acid, sodium 
metabisulfite and/or L-cysteine). Sorbic acid (to preserve freshness). 

p. 68. Food consultant: Author interview with anonymous food consultant, Feb- 
ruary 15, 2006. 

p. 70. Boneless Shanghai Chicken Wings: The label on the cardboard box in 
which these were shipped lists the following ingredients: Chicken breast nug- 
gets with rib meat containing up to 25% of a solution of water, hydrolyzed soy 
protein, salt, and sodium phosphates. Battered with: water, bleached enriched 
wheat flour and enriched wheat flour (both enriched with niacin, reduced iron, 
thiamine mononitrate, riboflavin, folic acid), yellow corn flour, salt, leavening 
(sodium bicarbonate, sodium aluminum phosphate, monocalcium phosphate), 
wheat gluten, soy flour, spices, dried garlic, dried onion, spice extractives. 
Breaded with: bleached enriched wheat flour (enriched with niacin, reduced 
iron, thiamine mononitrate, riboflavin, folic acid), salt, spices, dried garlic, leav- 
ening (sodium aluminum phosphate, sodium bicarbonate), dried egg whites, 
dried onion. Pre-dusted with: bleached enriched wheat flour (niacin, reduced 
iron, thiamine mononitrate, riboflavin, folic acid) bread crumbs (enriched 
bleached wheat flour [wheat flour, niacin, reduced iron, thiamine mononitrate, 
riboflavin, folic acid], corn syrup solids, dry yeast, soybean oil, salt, mono- and 
diglycerides, malted barley flour, ammonium sulfate, leavening (monocalcium 
phosphate), calcium propionate, sorbitan monostearate). Breading set in vegeta- 
ble oil. 

p. 70. Margarita Grilled Chicken: The label on the cardboard box in which this 
was shipped lists the following ingredients: Margarita-flavored butterfly breast, 
boneless skinless chicken breast with rib meat containing up to a 15% solution 
of marinade (ultra-pasteurized orange juice, sweet & sour mix [sugar, citric 
acid, egg white solids, sodium citrate, partially hydrogenated soybean oil, fla- 
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voring, BHA (a preservative), artificial color (yellow #5, and tricalcium phos- 
phate)], triple sec, canola oil, tequila, salt, dehydrated garlic, spice, dehydrated 
onion, potassium sorbate, sodium benzoate and gum arabic), water, whey pro- 
tein concentrate product (modified tapioca starch, whey protein concentrate, 
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black pepper. 


p- 70. Nick Nickelson: Author interview with Ranzell “Nick” Nickelson, chief 


scientist, Standard Meat, October 2008. 


. 71. Billy Rosenthal: Author interview with Billy Rosenthal, former president, 


Standard Meat, October 2008. 


. 72. Ginger-citrus sauce: The label on the cardboard box in which this was 
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(soybean, wheat flour, sugar, water, tomato paste, salt, lemon, caramel, garlic, 
vinegar, chili), rice vinegar, soy sauce (water, wheat, soybeans, salt, sodium benzo- 
ate [less than %o of 1% as a preservative]), minced ginger (fresh minced ginger, 
water, phosphoric acid, and potassium sorbate), modified food starch, chili paste 
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tives), orange juice concentrate. Contains wheat and soy ingredients. 


. 74. Cinnabon story: Author interview with Jerilyn Brusseau, founder of Cin- 


nabon, January 2006. 


. 78. Pink’s is a hot-dog stand: Author communication with Gloria Pink, co- 


owner of Pink’s. 


. 79. Eatertainment: George Ritzer, Enchanting a Disenchanted World: Revolution- 


izing the Means of Consumption, 2nd ed. (Thousand Oaks, CA: Pine Forge Press, 
2005). 


. 80. Warm milk and a bottle: Author interview with anonymous venture capi- 


talist, September 17, 2006. 


. 80. Self-indulgent treating: “Soaring Stress Levels Drive British Consumers 


to Splash Out on Premium Treats,” Datamonitor, October 2004, datamonitor. 
com/industries/news/article/?pid=E1 DD6B6E-9176-4F3D-8AB0-2929BC3B1 
22D&type=ExpertView. Datamonitor publishes a “new consumer insight” 
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untargeted or represent a high growth opportunity.” Among them: “Everyday 
Self Indulgences 2004: Understanding the Needs and Motivations Influencing 
Food and Drink Treating Occasions,” November 2004, and “Profiting from 
Consumers’ Desires for Healthy Indulgences,” December 2005. 


p. 81. Sells for about $6,000: “Premium Indulgence: Capitalizing on the Grow- 


ing Trend for Premium Indulgence,” produced by Datamonitor, October 2004, 
“examines how often consumers opt for premium indulgence and how manufac- 
turers should adjust their products and marketing to exploit this behavior.” This 
is another report in the company’s “new consumer insight” series. 


p- 81. Conference on restaurant trends: Technomic Information Services, Res- 


taurants 2006: Trends and Directions conference, Chicago, Illinois, June 22, 
2005. Survey results by Technomic Consumer Research were included in a 
“data digest” provided to conference participants. “Share of stomach” data com- 
pared the number of breakfasts, lunches, and dinners eaten in restaurants, com- 
pared to the home. Insight about consumer habits, expectations, and decision 
making were provided, as were tips on “serving both masters (health, indul- 
gence),” “takeout best practices,” and focusing on the children’s market. 
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. 86. Monster Thickburger: Nutrition information for the three-pound Monster 
Thickburger is provided on the Hardee’s Web site, www.hardees.com/menu. 

. 87. Strawberries & Créme Frappuccino: With whipped cream, the Strawber- 
ries & Créme Frappuccino (venti size) contains 750 calories, 15 grams of fat and 
120 grams of sugar. Nutrition information is provided on the Starbucks Web 
site. See also Nutrition Action Health Letter, July/August 2004, 16. 

. 87. Kick-it-up-a-notch effect: Ellison Bakery described itself as “an innovative 
solutions company. Whether it is a completely new and cutting edge product, 
or just an improvement on a tried and true item, Ellison Bakery has the know- 
how to help customers succeed. Ellison Bakery has a line of stock products to 
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Stagnito’s New Products Magazine, May 1, 2005. 

. 88. What consumers like to eat: Author interview with Gail Vance Civille, 
president, Sensory Spectrum, November 23, 2005. 

. 92. Positive reinforcement or reward: Richard Foltin, PhD, professor of neu- 
robiology (in Psychiatry), New York State Psychiatric Institute, Columbia Uni- 
versity Medical Center, gave his presentation at the Society for the Study of 
Ingestive Behavior, Naples, Florida, July 2006. Jennifer Nasser, PhD, RD, a 
researcher at the New York Obesity Research Center at St. Luke’s Hospital, 
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275 


276 


ENDNOTES 


. 94. Japanese food: Author interview with Yoshiyuki Fujishima, DPhil, chemist 


and executive, Ajinomoto USA, January 26, 2006. 


. 95. Adult baby food: Author interview with John Haywood, restaurant industry 


consultant, February 20, 2006. 


. 95. Metamorphosis: Author interviews with anonymous food consultant, 


August 12, 2004, and February 15, 2006. 


. 96. Shoveling process: Author interview with Nancy Rodriguez, president, 


Food Marketing Support Services, February 21, 2006. 


. 97. Deconstruct the key drivers: Author interview with Gail Vance Civille, 


president, Sensory Spectrum, November 23, 2005. Gordon Shepherd, MD, 
PhD, professor of neuroscience and neurobiology, Yale School of Medicine, was 
blunt in an author interview, December 27, 2005: “The industry is geared to 
overstimulating the senses of the consumer so that they eat more,” he said. “It 
is activating parts of the brain that are susceptible to being conditioned to find 
the product desirable and to wanting more of it.” 


. 98. Oreos and Chips Ahoy: Author interview with Robert Smith, former vice 


president, Research and Development, Nabisco, December 2005. 


. 99. Salting of potato chips: Author interview with Dwight Riskey, PhD, for- 


mer Frito-Lay executive, September 26, 2005. 


. 101. Consumers don’t really know: Author interview with Gail Vance Civille, 


president, Sensory Spectrum, December 19, 2005. 


. 104. Irresistible products: Michelle Foley, research manager, Frito-Lay and 


PepsiCo, “Simply Irresistible: Understanding High Levels of Satisfaction and 
What It Means” (presentation at Sixth Pangborn Sensory Science Symposium 
at Harrogate, England, August 2005); author interview with Michelle Foley, 
December 13, 2005. 


. 108. Expert on consumer behavior: Howard Moskowitz, PhD, president of 


Moskowitz Jacobs, “How We Understand Sensory Issues Better with Psycho- 
physics” (presentation at Sixth Pangborn Sensory Science Symposium at Har- 
rogate, England, August 2005). 


. 109. Make a food highly desired: W. den Hoed and E. H. Zandstra, “What 


Makes a Food Desirable? Results from a Qualitative and Quantitative Con- 
sumer Study” (poster, Sixth Pangborn Sensory Science Symposium at Harro- 
gate, England, August 2005). 


. 111. Asian cuisine: Jennifer Lee, The Fortune Cookie Chronicles: Adventures in the 


World of Chinese Food (New York: Twelve, 2008). 


. 112. Panda Express: 2007 sales figures from Michael W. Nuckolls, “The Bil- 


lion Dollar Club,” QSRMagazine.com, 2008, http://www.qsrmagazine.com/ 
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opment,” Addiction Biology 14, no. 1 (2009): 84-98; R. Sinha, “The Role of Stress 
in Addiction Relapse,” Current Psychiatry Reports 9, no. 5 (2007): 388-95; R. 
Sinha, H. C. Fox, K. A. Hong, K. Bergquist, Z. Bhagwagar, and K. M. Siedlarz, 
“Enhanced Negative Emotion and Alcohol Craving, and Altered Physiological 
Responses Following Stress and Cue Exposure in Alcohol Dependent Individu- 
als,” Neuropsychopharmacology (2008). 
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p. 150. Setting condition: Author correspondence with Charles P. O’Brien, MD, 
PhD, vice chair, Department of Psychiatry, University of Pennsylvania Health 
System, December 21, 2006; S. J. Robbins, R. N. Ehrman, A. R. Childress, J. 
W. Cornish, and C. P. O’Brien, “Mood State and Recent Cocaine Use Are Not 
Associated with Levels of Cocaine Cue Reactivity,” Drug and Alcohol Dependence 
59, no. 1 (2000): 33-42. For a discussion of emotion as a setting condition, see 
L. B. Allen, R. K. McHugh, and D. H. Barlow, “Emotional Disorders: A Uni- 
fied Protocol,” in Clinical Handbook of Psychological Disorders: A Step-by-Step 
Treatment Manual, 4th ed., ed. David H. Barlow (New York: Guilford Press, 
2008). 

p- 151. About to get a milkshake: Author interview with Eric Stice, PhD, research 
scientist, Oregon Research Institute, February 27, 2007; J. Ng, E. Stice, S. 
Spoor, and C. Bohon, “A Brain Imaging Study of the Relation of Consumma- 
tory and Anticipatory Food Reward to Obesity: Effects of Perceived Caloric 
Density” (submitted for publication). 

p. 151. Emotions amplify reward: A number of theories have been advanced to 
explain the role of stress in overeating, including the idea that stress leads to a 
narrowing of attention, reducing inhibitions against food intake. “Eating, how- 
ever it happens, is a momentary escape,” said Todd F. Heatherton, PhD, Cham- 
pion International Professor, Department of Psychological and Brain Sciences, 
Dartmouth College. Author interview with Todd Heatherton, February 19, 
2007. The argument that overeating is motivated by a desire to escape from 
self-awareness is developed in T. F. Heatherton and R. F. Baumeister, “Binge 
Eating as Escape from Self-Awareness,” Psychological Bulletin 110, no. 1 (1991): 
86-108. 

Mary F. Dallman, PhD, Faculty, Neurosciences Graduate Program, Univer- 
sity of California, San Francisco, has done extensive research on the role of glu- 
cocorticoids, a class of steroid hormones. She said, “Glucocorticoids act very 
rapidly through the endocannabinoid system after stress to increase the intake 
of highly palatable food or ‘comfort food.’ They act at the amygdala, nucleus 
accumbens, hippocampus, prefrontal cortex, and the insular cortex to reinforce 
the ‘want’ to eat sugar and fat.” If you eat when you are stressed, you form a 
memory of something pleasurable occurring with stress and learn a behavioral 
response to future stress. Author interview with Mary Dallman, May 5, 2004. 

See also M. F. Dallman, N. Pecoraro, S. F. Akana, S. E. La Fleur, F. Gomez, 
H. Houshyar, M. E. Bell, S. Bhatnagar, K. D. Laugero, and S. Manalo, “Chronic 
Stress and Obesity: A New View of ‘Comfort Food,” Proceedings of the National 
Academy of Sciences of the United States of America 100, no. 20 (2003): 11696-701; 
M. F. Dallman, N. C. Pecoraro, and S. E. La Fleur, “Chronic Stress and Com- 
fort Foods: Self-Medication and Abdominal Obesity,” Brain, Behavior, and 
Immunity 19, no. 4 (2005): 275-80; and M. F. Dallman, N. C. Pecoraro, S. E. La 
Fleur, J. P. Warne, A. B. Ginsberg, S. F. Akana, K. C. Laugero, H. Houshyar, 
A. M. Strack, S. Bhatnagar, and M. E. Bell, “Glucocorticoids, Chronic Stress, 
and Obesity,” Progress in Brain Research 153 (2006): 75-105. 

Kent C. Berridge, PhD, professor, Biopsychology Program, University of 
Michigan, has found evidence that “CRF [a stress hormone] in the nucleus 
accumbens shell amplifies positive motivation for cued rewards, in particular by 
magnifying incentive salience that is attributed to Pavlovian cues previously 
associated with those rewards.” S. Pecina, J. Schulkin, and K. C. Berridge, 
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“Nucleus Accumbens Corticotropin-Releasing Factor Increases Cue-Triggered 
Motivation for Sucrose Reward: Paradoxical Positive Incentive Effects in 
Stress?” BMC Biology 4 (2006): 8. 

Thomas Wadden, PhD, professor of psychology in Psychiatry, University of 
Pennsylvania Health System, said food can be used to relieve an aversive emo- 
tional state, whether it is boredom, mild dysphoria, or more intense distress. “A 
lot has been written about using food to escape awareness, that you really are 
trying to get away from yourself, get away from the negative mood that you’re 
experiencing. And it’s clear that food is only going to help you escape for a brief 
period of time, and having terminated the negative feelings, you'll be reinforced 
to do that in the future. A lot of this is mood regulation by way of food.” Author 
interview with Thomas Wadden, December 24, 2003. 


. 151. Agitated state: Author interview with Bernard Balleine, PhD, associate 


director for research, Brain Research Institute, University of California, Los 
Angeles, March 9, 2007. 


. 152. People feel better: Author interview with Loma Flowers, MD, commu- 


nity psychologist and clinical professor, Psychiatry Department, University of 
California, San Francisco, February 24, 2007. 


. 154. Traces retrieved from memory: M. S. Goldman, F. K. Del Boca, and J. 


Darkes, “Alcohol Expectancy Theory: The Application of Cognitive Neurosci- 
ence,” in Psychological Theories of Drinking and Alcoholism, 2nd ed., ed. Kenneth 
E. Leonard and Howard T. Blane, The Guilford Substance Abuse Series (New 
York: Guilford Press, 1999). 


. 154. Expectancy has powerful effects: Author interview with George F. Koob, 


PhD, chair of the Committee on the Neurobiology of Addictive Disorders, 
Scripps Research Institute, March 6, 2007. 


. 154. Food will make us feel better: Irving Kirsch, How Expectancies Shape 


Experience (Washington, DC: American Psychological Association, 1999). 


. 155. Alleviates my negative mood: Author interview with Gregory T. Smith, 


PhD, professor, Department of Psychology, University of Kentucky, March 27, 
2006; S. Fischer, K. G. Anderson, and G. T. Smith, “Coping with Distress by 
Eating or Drinking: Role of Trait Urgency and Expectancies,” Psychology of 
Addictive Behaviors 18, no. 3 (2004): 269-74; G. T. Smith, M. S. Goldman, P. E. 
Greenbaum, and B. A. Christiansen, “Expectancy for Social Facilitation from 
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. 155. Cream cakes: Author interview with David Kavanagh, PhD, professor, 


Clinical Psychology, Department of Psychiatry, University of Queensland, 
Brisbane, Australia, February 28, 2007. 


. 157. Define it more rigorously: Research strongly suggests that food stimu- 


lates the reward circuits of many overweight people, driving them to eat to the 
point of overconsumption. Nonetheless, we cannot immediately conclude that 
reward-based eating explains weight gain because not all overweight people 
demonstrate the associated behaviors, and some lean people do. To learn more, 
I needed to determine what percentage of the overweight population has the 
characteristics associated with reward-based eating and whether those charac- 
teristics cluster together in overweight people. I was trying to identify a “behav- 
ioral phenotype,” that is, a package of characteristics that reflects the interaction 
of genes and the environment. 
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Timothy Carmody, PhD, clinical professor, Department of Psychiatry, Uni- 
versity of California, San Francisco, defines disinhibition as an “absence of the 
normal range of self-regulation skills in making decisions around health-related 
and other behaviors.” Drawing on his substantial clinical experience, Carmody 
estimated that about two-thirds of individuals who are at least 50 pounds over- 
weight met that definition. He also made an educated guess that about two- 
thirds of obese individuals prefer high-fat, high-sugar foods, and lack satiation 
in the face of them, and that about half that population eats frequent snacks, 
consumes large portion sizes, and eats at an accelerated pace. Author interview 
with Timothy Carmody, April 13, 2005. 

Other clinicians generally confirmed Carmody’s estimates, but everyone 
emphasized that his or her own anecdotal experiences were only starting places 
for more research. To find out whether there was a set of characteristics com- 
mon to the obese, I had to go beyond clinical impressions in search of data. 

p. 158. Base on which to build: Dana M. Small, PhD, Associate Fellow, and Jen- 
nifer Felsted, research assistant, Affective Sensory Neuroscience, both at the 
John B. Pierce Laboratory, a Yale University affiliate, helped me understand 
some of the theories purporting to explain the differences in brain responses 
between obese and lean individuals. 

One theory is that a heightened response to cues increases risk for overeat- 
ing and obesity. An alternative posits that obese individuals have hypofunction- 
ing reward circuitry, with overeating constituting an effort to compensate 
(anhedonia hypothesis). K. Blum, P. J. Sheridan, R. C. Wood, E. R. Braverman, 
T. J. Chen, J. G. Cull, and D. E. Comings, “The D2 Dopamine Receptor Gene 
as a Determinant of Reward Deficiency Syndrome,” Journal of the Royal Society 
of Medicine 89, no. 7 (1996): 396-400; N. D. Volkow, G. J. Wang, F. Telang, J. S. 
Fowler, P. K. Thanos, J. Logan, D. Alexoff, Y. S. Ding, C. Wong, Y. Ma, and K. 
Pradhan, “Low Dopamine Striatal D2 Receptors Are Associated with Prefron- 
tal Metabolism in Obese Subjects: Possible Contributing Factors,” Neuroimage 
42, no. 4 (2008): 1537-43. 

Still another theory is that both hypo- and hyperactive brain responses are 
involved. Dana M. Small, “Individual Differences in the Neurophysiology of 
Food Reward” (presentation at the National Institute of Diabetes and Digestive 
and Kidney Disorders workshop on “Decision making in eating behavior: Inte- 
grating perspectives from the individual, family and environment,” April 
2008). 

Imaging studies show marked contrasts between lean and overweight people. 
In one such study, twenty-seven adolescent girls, categorized as either lean or 
overweight based on their body-mass index scores, were shown pictures of appe- 
tizing food, unappetizing food, and water and asked to imagine consuming each 
one. When lean girls looked at those pictures, their brain scans showed that 
structures geared to optical recognition (visual cortex) were activated, which is 
what happens when humans look at almost anything. Lean people simply repre- 
sent food as a visual object. The overweight girls, by contrast, engaged the pre- 
frontal and orbitofrontal cortex when they viewed palatable foods. These are the 
regions of the brain responsible for pairing emotional reward with learning. 
Author interview with Eric Stice, research scientist, Oregon Research Institute, 
University of Texas Clinical Psychology Program, December 22, 2007; E. Stice, 
“Relation of Food Reward Abnormalities to Obesity: An fMRI Study” (invited 
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presentation at the Seventh Annual Psychology and Health Conference, Nether- 
lands, 2008); E. Stice and S. Spoor, “Relation of Obesity to Disturbances in 
Anticipatory and Consummatory Food Reward: An fMRI Study” (plenary pre- 
sentation at the Eating Disorder Research Society Conference, Pittsburgh, Penn- 
sylvania, 2007); E. Stice, “Elevated Reward and Anticipated Reward from Food 
Intake: Neural Substrates of Obesity?” (presentation at the Academy for Eating 
Disorders annual meeting, Baltimore, Maryland, 2007). 

A study with adults also showed that weight predicted reward system activity 
in the brain. In particular, the dorsal striatum, anterior insula, hippocampus, 
and parietal cortex became activated in obese individuals presented with high- 
calorie foods. Images of high-calorie foods also activated the reward system of 
obese individuals. “BMI Predicts Striatal Activation in Obese Individuals: An 
{MRI Study” (poster presentation at Fifth Forum of European Neuroscience, 
FENS Forum Abstracts 3 [2006], A043.15); Y. Rothermund, C. Preuschhof, G. 
Bohner, H.-C. Bauknecht, R. Klingebiel, H. Flor, and B. F. Klapp, “Differential 
Activation of the Dorsal Striatum by High-Calorie Visual Food Stimuli in 
Obese Individuals,” Neuroimage 37, no. 2 (2007): 410-21. 


p. 158. Eating behaviors: Conditioned hypereating differs from the clinically 


defined eating disorders of binge eating and bulimia, although there are some 
overlaps. Binge eating involves eating excessively large amounts of food in a 
short period of time on a regular basis, behavior that people with bulimia follow 
with self-induced vomiting, excessive exercise, and laxative abuse. People suf- 
fering from those eating disorders report feeling “worthless, unlovable, inade- 
quate, powerless, victimized, angry, sad, and numb.” One patient declared, “I 
just wanted to get a knife and cut off my abdomen.” K. Proulx, “Experiences of 
Women with Bulimia Nervosa in a Mindfulness-Based Eating Disorder Treat- 
ment Group,” Eating Disorders 16, no. 1 (2008): 52-72. 

Binge eating and bulimia may be extreme adaptations to conditioned and 
driven eating behavior. Someone who is bulimic, for example, may be a condi- 
tioned hypereater who uses a socially maladaptive strategy to compensate for 
the excessive calories consumed. Binge eaters and people with bulimia have 
higher-than-average levels of psychopathology, including depression and anxi- 
ety. James E. Mitchell, Binge-Eating Disorder: Clinical Foundations and Treatment 
(New York: Guilford Press, 2008). 


p. 158. Those who are obese: Barbara Rolls, PhD, Helen A. Guthrie chair and 


professor, Department of Nutritional Sciences, Penn State University, and 
Tanja Kral, PhD, Research Assistant Professor, Nutrition in Psychiatry, Uni- 
versity of Pennsylvania School of Medicine, shared with me their writings and 
presentations on differences between lean and obese individuals, including a 
presentation titled “Eating Behavior as a Phenotype for Obesity,” National 
Institutes of Health, Bethesda, Maryland, 2004. 


p- 158. Disinhibited patterns: Disinhibition, the act of losing control in the pres- 


ence of highly palatable foods, and overeating as a result, is well described in F. 
Bellisle, K. Clement, M. Le Barzic, A. Le Gall, B. Guy-Grand, and A. Basdevant, 
“The Eating Inventory and Body Adiposity from Leanness to Massive Obesity: 
A Study of 2509 Adults,” Obesity Research 12, no. 12 (2004): 2023-30; and J. West- 
enhoefer, P. Broeckmann, A. K. Munch, and V. Pudel, “Cognitive Control of 
Eating Behaviour and the Disinhibition Effect,” Appetite 23, no. 1 (1994): 27-41. 
The classic tool for measuring disinhibited behavior is the Three-Factor 
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Eating Questionnaire (TFEQ), developed in the 1980s by Albert J. Stunkard, a 
professor of psychiatry at the University of Pennsylvania School of Medicine, 
and Samuel Messick, then chief statistician of the Educational Testing Service 
in Princeton. A disinhibited eater is likely to answer “true” to each of the fol- 
lowing statements: “When I smell a sizzling steak or see a juicy piece of meat, I 
find it very difficult to keep from eating, even if I have just finished a meal.” 
“Sometimes, things just taste so good that I keep on eating even when I am no 
longer hungry.” “When I am with someone who is overeating, I usually overeat, 
too.” “Sometimes when I start eating, I just can’t seem to stop.” “When I feel 
lonely, I console myself by eating.” A. J. Stunkard and S. Messick, “The Three- 
Factor Eating Questionnaire to Measure Dietary Restraint, Disinhibition and 
Hunger,” Journal of Psychosomatic Research 29, no. 1 (1985): 71-83. 

Disinhibition has repeatedly been linked to higher BMI levels and weight 
gain. N. P. Hays, G. P. Bathalon, M. A. McCrory, R. Roubenoff, R. Lipman, 
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Whybrow, J. Stubbs, and J. Blundell, “Differences between Individuals Resis- 
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004, International fournal of Obesity 28 Suppl 1 (2004): $218. 

Other research has shown the obverse and found that becoming /ess disin- 
hibited predicts successful weight loss. V. Hainer, M. Kunesova, F. Bellisle, M. 
Hill, R. Braunerova, and M. Wagenknecht, “Psychobehavioral and Nutritional 
Predictors of Weight Loss in Obese Women Treated with Sibutramine,” Inter- 
national Journal of Obesity 29, no. 2 (2005): 208-16. 

p. 158. Obese group ate more: In studies of meal patterns among groups of obese 
and nonobese middle-aged Swedish women, scientists at Goteborg University 
found that obese women consumed significantly more meals and more snacks 
throughout the day and ate more at nontraditional mealtimes, in the evening, 
and at night. A. K. Lindroos, L. Lissner, M. E. Mathiassen, J. Karlsson, M. Sul- 
livan, C. Bengtsson, and L. Sjostrom, “Dietary Intake in Relation to Restrained 
Eating, Disinhibition, and Hunger in Obese and Nonobese Swedish Women,” 
Obesity Research 5, no. 3 (1997): 175-82; H. Berteus Forslund, J. S. Torgerson, L. 
Sjostrom, and A. K. Lindroos, “Snacking Frequency in Relation to Energy 
Intake and Food Choices in Obese Men and Women Compared to a Reference 
Population,” International fournal of Obesity 29, no. 6 (2005): 711-9; H. Berteus 
Forslund, A. K. Lindroos, L. Sjostrom, and L. Lissner, “Meal Patterns and 
Obesity in Swedish Women: A Simple Instrument Describing Usual Meal 
Types, Frequency and Temporal Distribution,” European Journal of Clinical 
Nutrition 56, no. 8 (2002): 740-7. 
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Other research reached similar conclusions about intake among obese 
women, concluding that they ate more often and later, and consumed more 
when eating high-fat foods. J. E. Blundell, C. L. Lawton, and A. J. Hill, “Mech- 
anisms of Appetite Control and Their Abnormalities in Obese Patients,” Hor- 
mone Research 39 Suppl 3 (1993): 72-6; C. L. Lawton, V. J. Burley, J. K. Wales, 
and J. E. Blundell, “Dietary Fat and Appetite Control in Obese Subjects: Weak 
Effects on Satiation and Satiety,” International Journal of Obesity and Related 
Metabolic Disorders 17, no. 7 (1993): 409-16. 


p. 158. Beyond the point of hunger: Based on a survey of almost 1,000 women, 


researchers at the National Institute of Environmental Health Sciences found 
that Caucasian women who reported that they “eat beyond satiation nearly 
every day” were six times more likely to be obese than those who rarely or never 
did so; African American women were fifteen times more likely to be obese 
than their counterparts who did not report they ate beyond satiation. E. A. 
Brewer, R. L. Kolotkin, and D. D. Baird, “The Relationship between Eating 
Behaviors and Obesity in African American and Caucasian Women,” Eating 
Bebaviors 4, no. 2 (2003): 159-71; B. Barkeling, N. A. King, E. Naslund, and J. 
E. Blundell, “Characterization of Obese Individuals Who Claim to Detect No 
Relationship between Their Eating Pattern and Sensations of Hunger or Full- 
ness,” International fournal of Obesity 31, no. 3 (2006): 435-39; B. Barkeling, E. 
Naslund, N. King, and J. Blundell, “Correlates with High TFEQ- D and 
Altered Appetite Control in Obese Subjects,” Abstract T7d:P7d-004, Interna- 
tional fournal of Obesity 28 Suppl 1 (2004): $213. 

In a University of Pennsylvania study, researchers studied the influence of a 
“preload” on appetite—essentially, measuring the impact of “eating before eat- 
ing” on total caloric consumption. Obese people given a preload, followed by 
unrestricted access to other foods, consumed more calories than lean people. T. 
A. Spiegel, E. E. Shrager, and E. Stellar, “Responses of Lean and Obese Sub- 
jects to Preloads, Deprivation, and Palatability,” Appetite 13, no. 1 (1989): 
45-69. 


p. 158. Work harder for food: Weight was the only variable that influenced the 


study population’s willingness to work for food. Hunger, liking for the snack 
food, or liking for the other reinforcing activities did not have comparable 
effects. B. E. Saelens and L. H. Epstein, “Reinforcing Value of Food in Obese 
and Non-Obese Women,” Appetite 27, no. 1 (1996): 41-50. 


p. 159. Liking and wanting: There is an important distinction between “liking” 


a food, based on the orosensory pleasure it provides, and “wanting” it, as dem- 
onstrated by the motivation to seek it out, according to David J. Mela, PhD, 
senior scientist, Weight Control and Behavioural Nutrition, Unilever Food and 
Health Research Institute. People who are overweight do not necessarily enjoy 
food more than lean people, nor do they experience the taste differently, yet 
they have more drive to consume. Author interviews with David Mela, Decem- 
ber 5, 2006, and October 23, 2006; D. J. Mela, “Eating for Pleasure or Just 
Wanting to Eat? Reconsidering Sensory Hedonic Responses as a Driver of 
Obesity,” Appetite 47, no. 1 (2006): 10-17. 

In one study, subjects recorded the foods they chose to eat, rated the pre- 
dominant taste characteristic as sweet, salty, sour, or bitter, and indicated on a 
questionnaire how much they liked each one. There were virtually no differ- 
ences among obese and lean people in “liking” scores. The results were similar 
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when obese and lean people were given a written list of foods and asked to rate 
how much they liked each one. D. N. Cox, L. Perry, P. B. Moore, L. Vallis, and 
D.J. Mela, “Sensory and Hedonic Associations with Macronutrient and Energy 
Intakes of Lean and Obese Consumers,” International fournal of Obesity and 
Related Metabolic Disorders 23, no. 4 (1999): 403-10; D. N. Cox, M. van Galen, 
D. Hedderley, L. Perry, P. B. Moore, and D. J. Mela, “Sensory and Hedonic 
Judgments of Common Foods by Lean Consumers and Consumers with Obe- 
sity,” Obesity Research 6, no. 6 (1998): 438-47. 

Other findings demonstrate that people who are overweight want food more 
and will work harder to get it, a key characteristic of reward-based eating. Uni- 
versity of South Carolina researchers asked study subjects to assess how much 
they wanted to do a number of different things—including eating, spending 
time with friends and family, and taking it easy. The data showed clearly that 
the reinforcement value of eating—that is, the desire to do more of it—was 
highest for those who were obese. S. B. Jacobs and M. K. Wagner, “Obese and 
Nonobese Individuals: Behavioral and Personality Characteristics,” Addictive 
Behaviors 9, no. 2 (1984): 223-6. 

Canadian researchers also demonstrated that obese populations want food 
more. They gave children a choice of getting a reward immediately, or getting 
twice the amount of that reward a day later. One of the rewards was edible (a box 
of candy); the other was not (a playful pen). Both groups of children were equally 
willing to delay gratification to get more of the nonedible reward the next day. 
However, they showed significant differences in their willingness to delay grati- 
fication for food—nine out of ten obese children (90 percent) chose to have the 
candy immediately, compared to four out of six (67 percent) normal-weight chil- 
dren. D. P. Bonato and F. J. Boland, “Delay of Gratification in Obese Children,” 
Addictive Behaviors 8, no. 1 (1983): 71-4. 

See also H. M. Snoek, L. Huntjens, L. J. Van Gemert, C. De Graaf, and H. 
Weenen, “Sensory-Specific Satiety in Obese and Normal-Weight Women,” 
American Journal of Clinical Nutrition 80, no. 4 (2004): 823-31. 

p- 159. Reno Diet Heart Study: Sachiko St. Jeor, Obesity Assessment: Tools, Meth- 
ods, Interpretations (A Reference Case: The Reno Diet-Heart Study), Chapman & 
Hall Series in Clinical Nutrition (New York: Chapman & Hall, 1997). 

p. 159. Three behaviors of interest: My research team at the University of Cali- 
fornia, San Francisco, focused on three behaviors—loss of control over eating; 
lack of feeling satisfied by food; and preoccupation with food. To measure loss 
of control, we used three items from a weight-loss questionnaire that was part 
of the Reno Diet Heart Study, assessing the extent to which one “feels out of 
control eating in general,” “feels out of control eating on a diet,” and “feels out 
of control eating when not on a diet.” To measure lack of satiety, we used three 
“yes or no” statements from the Three-Factor Eating Questionnaire: “My 
stomach feels like a bottomless pit,” “I am always hungry so can’t stop eating 
before finishing plate,” and “I eat if not hungry because things taste good.” To 
measure preoccupation, we used the question from the weight-loss question- 
naire that asked, “Are you preoccupied with thinking about food?” and was 
answered on a scale that ranged from | to 5. 

p. 160. Latent classification analysis: The most sophisticated approach to classifying 
participants based on scores on all three behaviors is a latent classification analysis, 
which is a type of mixture modeling, using Mplus software. This procedure 
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assumes that observed categorical variables are indicators of latent variables. The 
present analysis specified a single latent variable with two levels (phenotype and 
nonphenotype). Rather than choosing an arbitrary cutoff on each scale, we wanted 
to identify people with varying combinations of high scores (such as high scores 
across three dimensions or a very high score on a single dimension). 


p. 160. It turned out: The correlation between loss of control and lack of feeling 


satisfied was r = .37; the correlation between loss of control and preoccupation 
with food was r = .52; and the correlation between lack of feeling satisfied and 
preoccupation was r = .32. These are moderate correlations, and suggest that 
people who score high on one are likely to score high on the other two, and thus 
they could comprise part of a phenotype. However, the magnitude of the corre- 
lations also shows that there is a great deal of individual variability, in that peo- 
ple may score high on only one or two of these factors. 


p. 160. Twice as likely to have been overweight: Among those who exhibited 


conditioned hypereating, 29 percent were overweight early in life, compared 
with 17 percent of those who did not exhibit that behavior. 


p- 160. A broad swath: As many as 71 million people may exhibit the characteris- 


tics of conditioned hypereating, based on the following assumptions: The cur- 
rent US population is 305 million people, including approximately 219 million 
adults; 50 percent of those who are obese, 30 percent who are overweight, and 
17 percent who are lean exhibit conditioned hypereating; and 66 percent of the 
general population is either. obese or overweight. 


p. 160. Twice as likely to be obese: Of those who exhibited conditioned hyper- 


eating, 42 percent were obese, 37 percent were overweight, and 21 percent were 
lean. By comparison, of those who did not exhibit conditioned hypereating, 18 
percent were obese, 38 percent were overweight, and 44 percent were lean. 


p- 161. How humans behave: The Behavioral Activation Scale measures how sen- 


sitive an individual is to reward. Researchers interested in determining whether 
the scale could predict neural activity showed healthy-weight subjects full-color 
photographs of appetizing food (chocolate cake, ice cream), food that was dis- 
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p- 161. Happening in people’s brains: Brain scans showed that eating style— 
including self-reported ratings of cue responsiveness, disinhibition, compulsive 
eating, and bingeing, as assessed by our eleven-question scale—contributes to 
obese-specific brain responses, regardless of actual BMI. Lean, overweight, and 
obese subjects who scored high on our conditioned hypereating scale showed 
increased response in the amygdala, an area responsive during the anticipatory 
phase of food reward, and decreased response in the ventral medial prefrontal] 
cortex, a region important for inhibitory control, when ingesting a palatable 
milkshake, compared with individuals matched for BMI who had scored low on 
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and S. B. Guze, “Establishment of Diagnostic Validity in Psychiatric Illness: Its 
Application to Schizophrenia,” American fournal of Psychiatry 126, no. 7 (1970): 
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ories advanced to explain why certain people overeat, see J. Wardle, “Eating 
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Science No. 3., ed. R. Shepherd, Monique Raats, and Nutrition Society (Great 
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Study (PhD dissertation, Temple University, 1999). 
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p. 165. Restraint theory: Peter Herman, a Northwestern University faculty mem- 


ber and a former student of Stanley Schachter, and Debbie Mack, who had 
noticed overeating tendencies among her sorority sisters at Northwestern, long 
ago helped give credibility to the restraint hypothesis. Their study looked at 
two groups of people who had been categorized as either restrained or unre- 
strained eaters. After eating a meal, willing volunteers were divided into three 
groups—one was given a cup of milkshake to drink; another, two cups; and the 
third, no milkshake at all—and then offered as much ice cream as they wished. 
Some followed a predictable pattern—the more milkshake they had consumed, 
the less ice cream they wanted. But among others, the pattern was just the 
opposite—the more milkshake, the more ice cream. These turned out to be the 
people who had been categorized as restrained eaters. C. P. Herman and D. 
Mack, “Restrained and Unrestrained Eating,” Journal of Personality 43, no. 4 
(1975): 647-60; E. R. Didie, “The Power of Food Scale: Development and The- 
oretical Evaluation of a Self-Report Measure of the Perceived Influence of 
Food” (PhD dissertation, Drexel University, June 2003). 

Other researchers soon established the same pattern and the restraint theory 
gained wider acceptance. Many explanations have been offered for the effect of 
restraint on eating behavior. Herman suggested that once dieters succumb to 
even the smallest temptation, their determination to limit their food intake may 
be shattered, at least for a time. That response has been called the “what-the- 
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